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I. INTRODUCTION

1. In this First Report and Order (“First R&0O"), we permit non-geostationary satellite orbit
(“NGSO”)" fixed-satellite service £SS”) providers to operate in certain segments of the Ku-band,
adopt rules and policies to govern such operations. We also adopt technical criteria so that NGSO FSS
operations can share spectrum with incumbent services without causing unacceptable interference to them
and without unduly constraining future growth of incumbent services or NGSO FSS systeitityflexib
Finally, we conclude that a new terrestrial fixed Multichannel Video Distribution and Data Service
(“MVDDS") can operate in the 12.2-12.7 GHz band on a non-harmful interference basis with incumbent
Broadcast Satellite Services (“BSS”), and on a co-primary basis with the NFGSO We also adopt a
Further Notice of Proposed Rule Making (“Further NPRM”) to address technical and service rules for the
MVDDS. By these actions, we provide for the introduction of new advanced services to the public,
consistent with our obligations under section 706 of the 1996 Telecommunicatiohsamkttpromote
increased competition among satellite and terrestrial services.

1. SUMMARY

2. In this First Report and Order/Further Notice of Proposed Rule Making we make the following
major determinations and proposals regarding NGSCO BS&u-band and the fixed services (“FS”) in the
12.2-12.7 GHz band.

e We permit NGSO FSS gateway earth stations to provide, on a primary basis, space-to-Earth
transmissions (“downlinks”) in the 10.7-11.7 GHz band and Earth-to-space transmissions (“uplinks”)
in the 12.75-13.15 GHz, 13.2125-13.25 GHz, and 13.75-14.0 GHz bands, thereby providing 1000
megahertz of spectrum for gateway downlink and 687.5 megahertz of spectrum for gateway uplink
operations. Further, we permit gateway earth stations to operate in the 11.7-12.7 GHz downlink and
14.0-14.5 GHz uplink bands that will be predominantly used by NES® service links.

e We permit NGSO FSS to operate service downlinks in the 11.7-12.2 GHz band on a primary basis,
and we allocate the 12.2-12.7 GHz band for NGSO FSS service downlinks on a primary basis. We
also permit NGSO FSS to operate service uplinks in the 14.0-14.5 GHz band. This provides 1000
megahertz of spectrum for service downlink and 500 megahertz of spectrum for service uplink
operations.

! NGSO systems are characterized by a ctiait of satellites continuously orbiting the earth, rather
than remaining stationary relative to an earth station as geostationary satellites do. A geostationary satellite
orbits at about 35,900 km (about 22,300 mildg)va the Earth in the plane of the Earth’s equator. At this
altitude dove the equator, the shite revolves around the Earth at a rate of speed synchronous with the Earth’s
rotation, so that the satellite staymwee the same place on the Earth’s equaitSO satkites generally
operate at lower altitudes than 35,900 km and revolve at a rate of speed greater than the Earth’s rotation. An
NGSO sathite therefore moves from horizon to horizon, and as it does so, transmits radio signals to, and
receives radio signals from, those eat#tisns that are in the coverage area of the satellite.

2 The Ku-band generally refers to frequencies in the vicinity of 10-14 GHz. The specific bands subject
to this proceeding are the ¥012.7 GHz, 12.75-13.25 GHz, 13.75-14.5 GHz, and 17.3-17.8 GHz bands. For the
purposes of this proceeding, we use the term "Ku-band" to referadjgrierall of the frequency bands listed
above that are under considgon in this proeeding.

%47 U.S.C. § 157.

* NGSO FSS systemsilixconsist of space stations in a satellite constellation, gateway earth stations,
and service link earth stations.
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e We adopt technical sharing criteria (power flux density (“PFD”) limits) for NGSO FSS and FS
operations in the 10.7-11.7 GHz band, consistent with decisions taken at the 2000 World
Radiocommunication Conference (“WRC-2000"). Although we tentatively conclude that we should
identify geographic protection zones for incumbent FS operations in the 10.7-11.7 GHz and 12.75-
13.25 GHz bands, we defer until a separate future proceeding a decision on what procedures to use for
determining the size and location of such zones. We also defer until a separate future proceeding a
decision on coordination procedures between NGSO FSS and FS authorized under Parts 74 and 78 in
the 12.75-13.25 GHz band.

e We adopt technical sharing criteria (equivalent power flux density (“EPFD”) uplink and downlink
limits) for NGSO FSS and geostationary-fiie orbit (“GSO”) FSS operations in all bands,
consistent with decisions taken at WRC-2000.

e We conclude in the First Report and Order that the new MVDDS can operate in the 12.2-12.7 GHz
band under the existing allocatiore., on a non-harmful interference basis to incumbent BSS and on a
co-primary basis to the new NGSO FSS. We also conclude that we can define MVDDS technical
requirements that would avoid harmful interference to BSS and establish PFD limits for
MVDDS/NGSO FSS sharing.

e We will permit MVDDS operations in the 12.2-12.7 GHz band, and seek comment on technical
sharing criteria between the MVDDS and BSS and NGSO FSS, and on MVDDS service, technical,
and licensing rules under Part 101 of the Commission's Rules.

o We seek comment on whether to license the 12.2-12.7 GHz band on the basis of geographic areas.

¢ We seek comment on whether to license MVDDS to one spectrum block of 500 megahertz per
geographic area and to allow partitioning of MVDDS; we seek comment on whether to restrict
disaggregation.

o We seek comment on the permitted services, eligibility requirements and regulatory status of MVDDS
in the 12.2-12.7 GHz band, including whether licensees should be required to meet must-carry
obligations and provide all local TV channels to every subscriber.

e We propose to require incumbent ruublic safety Private Operational Fixed Service (“POFS”)
licensees in the 12.2-12.7 GHz band to protect MVDDS and NGSO FSS operations from harmful
interference.

e We seek comment on the disposition of pending 12.2-12.7 GHz applications filed by Broadwave USA,
PDC Broadband Corporation, and Satellite Receivers, Ltd.

¢ If we auction MVDDS licenses in the 12.2-12.7 GHz band, we propose to do so in conformity with the
general competitive bidding rules set forth in Part 1, Subpart Q, of the Commission's Rules.

111.BACKGROUND

3. In November 1998, the Commission releasétbtice of Proposed Rule MakittNPRM) in
this proceeding, which proposed to permit NGSO FSS operations in certain segments of the Ku-band.
NGSO FSS can provide a variety of new services to the public, such as high-speed Internet and on-line
access, plus other types of high-speed data, video and telephony servicesNRRIkheéhe Commission
proposed to allow NGSO FSS operations to use the 10.7-12.7 GHz band for NGSO downlinks on a co-

® Notice of Proposed Rule Making (“NPRM'ET Docket No. 98-206, 14 FCC Rcd 1131 (1998).
Comments on thBlPRMwere originally due on February 16,1999 and reply comments were originally due on
March 15, 1999. However, on February 4, 1999, we extended those dates to March 2, 1999 and March 29, 1999,
respectively.See Orderl4 FCC Rcd 3335 (1999). Weceived 33 comments and 24 reply comments in
response to thlPRM A list of commenting parties is provided in Appendix D. Supplemental comments and
ex partepresentations were subsequently filed by numerous parties. Unless otherwise noted, “Comments” and
“Reply Comments” refer to the 33 comments and 24 reply comments that were filed in direct response to the
NPRM
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primary basis and to use the 12.75-13.25 GHz and 13.8-14.5 GHz bands for NGSO uplinks on a co-
primary basiS. We took this action in response to a Petition for Rule Making (“Petition”) filed by
SkyBridge L.L.C. (“SkyBridge”). The proposals advanced in tKeRMwere also promoted by actions

taken at the 1997 World Radiocommunication Conference (“WRC-97”), which modified the International
Telecommunication Union’s Radio Regulations (“ITU RR”) to permit NGSO FSS operations in various
segments of the Ku-band. WRC-97 also outlined provisional criteria for NGSO FSS operations to protect
existing services in these band segments from unacceptable interference.

4. The NPRM also asked for comments on a Petition for Rule Making (“Petition”) filed by
Northpoint Technology, Ltd. (“Northpoint”) that proposed to provide terrestrial retransmission of local
television signals and data services on a secondary’ badise incumbent BSS in the 12.2-12.7 GHz
band.® which is one of the bands in which we proposed to authorize NGSO FSS operations. Finally, the
NPRM proposed licensing and service rules for NGSO FSS systems. These proposaldl &dlso w
addressed in a future proceeding.

5. The spectrum proposed in thiPRMfor NGSO FSS downlink operations — 10.7-12.7 GHz —
is exclusively non-Federal Government spectruen; there are no Federal Government operations in these
bands. The bands that comprise 10.7-12.2 GHz are allocated to the fixed-satellite service (space-to-Earth)
on a primary basis and the 12.2-12.7 GHz band is allocated to the BSS (also referred to as “Direct
Broadcast Satellite” or “DBSJ’} on a primary basis. The FSS downlink segments at 10.7-10.95 GHz and
11.2-11.45 GHz are subject to Appendix 30B/S30B of the ITUlQRIEimiIarIy, the BSS downlink
segment at 12.2-12.7 GHz is subject to Appendix S30 of the ITU RR. This means that these segments are

® Except for the 12.2-12.7 GHz band, all of the bands propos&d¥80 FSS use are alreaaljocated
to the FSS on a pnary or co-primary basis. THdPRMproposed a co-primary allocation GSO FSS in the
12.2-12.7 GHz band.

’ SkyBridge Petition, RM-9147, filed July 3, 1997.

8 TheNPRMpointed out that WRC-97 developed spectrum sharing criteria for NGS@tiopsrbased
on the avoidance of "unacceptable" interference to incumbent services. Mh@sSmn's Rules define
"accepted” interference, rather than "acceptable” interferenceNHRM stated, however, that the two terms are
substantially the same. "Uteptable" interference are occurrences exceeding a defined "acceptable" level of
interference. We also note that the term "acceptable" interference or "unacceptable" interference happens to be
more commonly used for international satellite coordinations.

° A given frequency band may be allocated to one or more terrestrial or space radiocommunication
services or the radio astronomy service on either a primary or secondary basis. "Stations of a secondary service:
a) shall not cause harmful interference to stations of primary services to which frequencies are already assigned
or to which frequencies may be assigned at a later date; b) cannot claim protection from harmful interference
from stations of a primary service to which frequencies are already assigned or may be assigned at a later date; c)
can claim protection, however, from harmful interference from stations of the same or other secondary service(s)
to which frequencies may be assigned at a later d&&elnternational Telecommunication Union Radio
Regulations, Edition of 1998, Article S5, Section Il --Categories of services and allocations, S5.28 through S5.31.

1 Northpoint Petition, RM-9245, filed March 6, 1998eeNPRMat {1 91-98 for a more detailed
discussion of the Northpoint proposal and sharing with BSS and NGSO F&8ayser

11 BSS, by definition, is in the downlink direction only. The corresponding feeder link frequencies for
BSS are in FSS uplinkllocations. The terms “BSS” and “DBS” have the same meaning, and in this item, we
will use the terms interchangeably.

125ee47 C.F.R. § 2.106, footnote S5.441.
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internationally “planned bands” where each country is assigned frequencies at certain orbital locations in
the geostationary orbital arc. The use of the FSS downlink band at 10.7-11%7 iSHimited to
international systems,e., other than domestic systerlﬁs.Prior to WRC-2000, international regulations
stipulated that use of the FSS downlink band at 11.7-12.2 GHz and the BSS band at 12.2-12.7 GHz was
limited to national and subregional systefhs.

6. In addition to space radiocommunication services, the bands comprising 10.7-12.7 GHz are
allocated to and used by terrestrial radiocommunication services. Specifically, the 10.7-11.7 Ghz band
is allocated to the FS on a primary basis and is available for use by both the POFS point-to-point
microwave operations (Part 101, Subparts C and BNd the Local Television Transmission Service
(“LTTS,” Part 101, Subpart J). LTTS use of the 10.7-11.7 GHz band is limited to television studio-to-
transmitter links (“STLs")l.8 The 11.7-12.1 GHz band is allocated to the FS on a secondar;}gtmaiis,
the 11.7-12.2 GHz band is allocated to mobile except aeronautical mobile service on a secondary basis;
i.e,, this band is available to the land mobile and maritime mobile services, but not to the aeronautical
mobile service. Together, these two secondary services are used by television pickup and television non-
broadcast pickup stations in the LTT5.The 12.2-12.7 GHz band is allocated to the FS on a primary
basis; however, the service is prohibited from causing harmful interference to tfié B&Sband is also
available for POFS stations on a non-harmful interference basis. Further, POFS stations are required to
make any and all adjustments necessary to prevent harmful interference to operating BSS systems. Table 1,
below, summarizes incumbent operations in the proposed NGSO FSS downlink bands.

3|n the 10.7-11.7 GHz band, footnote US211 urges applicants for space station assignments to “take all
practicable steps to protect radio astronomy observations in adjacent bands from harmful interference; however,
US74 applies.” US74 states that the radio astronomy service in the 10.68-10.7 GHz band “shall be protected
from extraband radiation only to the extent that such radiatiogeéds the level which would be present if the
offending station were operating in compliance with the technical standards or criteria applicable to the service
in which it operates.”

14 See47 C.F.R. § 2.106, footnote NG104.

!® See47 C.F.R. § 2.106, footnote 839. WRC-2000 revised S5.488 (formerly RR-839) to eliminate the
national and subregional restriction.

1% Footnote NG41 states that frequencies in the 10.7-11.7 GHz band may also be assigned to stations in
the international fixed public and international control services located in U.S. Possessions in the Caribbean area.

" One of the primary uses of the 10.7-11.7 GHz band is for analog and digital telephone and video
transmission. The 10.7-11.7 GHz band is also one of the migration bands that the Commission identified for 2
GHz OFS incumbents that are displaced by Broadband Personal CoratiomsiService (“PCS”) operations.

'8 See47 C.F.R. § 101.803(d).

9 See47 C.F.R. § 2.106, footnote 837, which reads as follows: “Different category of service: in
Canada, Mexico and the United States, the allocation of the band 11.7-12.1 GHz to the fixed service is on a
secondary basis (see No. 4245telTU-RR footnote S5.486. This footnote was revised by WRC-95. At that
Conference, only Mexico and the United States were associated with that footnote.

' See47 C.F.R. § 101.803(a).

1 See47 C.F.R. § 2.106, footnote 844 and Section 101.147(p).
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Table T U. S. Incumbent Operations in the Bands Proposed for NGSO FSS Downlinks (Systemua
operate on a primary basis, except as noted)

Band 10.7-11.7 GHz 11.7-12.2 Hz 12.2-12.7 GHz

FSS (space-to-Earth) BSS

International systems only;
10.7-10.95 GHz and 11.2-

Incumpent 11.45 GHz are planned bands
Operations
POFS and LTTS STLs LTTS TV pickup and TV nont POFS (secondary tg
broadcast pickup stations BSS)
(secondary)
NPRMProposal NGSO gateways NGSO service links

7. Most of the spectrum proposed in tRERM for NGSO FSS uplinks -- 12.75-13.25 GHz,
13.8-14.2 GHz, and 14.4-14.5 GHz -- is shared between Federal and non-Federal Government uses either
on a co-primary or a primary/secondary basis; however, the bands comprising 14.2-14.4 GHz are non-
Federal Government exclusive spectrum. All of the spectrum proposed for NGSO FSS uplinks (12.75-
13.25 GHz and 13.8-14.5 GHz) is already allocated to the non-Federal Government fixed-satellite service
(Earth-to-space) on a primary basiBhe FSS uplink band at 12.75-13.25 GHz is limited to international
systems and is subject to Appendix S30B of the ITU RR. The Commission has adopted special ITU
developed requirements for FSS use of the 13.75-14 GHz band, such as minimum and maximum earth
station equivalent isotropically radiated power (“e.i.r.p.”) and a minimum antenna diameter in order to
ensure compatibility with Federal Government systems. The bands comprising 13.75-14.2 GHz are
allocated to the Federal and non-Federal Government space research service on a secondary basis, except
for those geostationary space stations in the space research service that were advanced published prior to
January 31, 1992, which shall operate on an equal basis with stations in the fikieel- senéice’” The
bands comprising 13.8-14.2 GHz are also allocated to the Federal and non-Federal Government standard
frequency and time signal-satellite service on a secondaryzﬁasis.

8. Other space radiocommunication services in the proposed NGSO FSS uplink bands are as
follows. The 12.75-13.25 GHz band is allocated to the Federal and non-Federal Government space
research service (deep space, space-to-Earth) on a primary basis, but its use is limited to Goldstone,
California®* The bands comprising 14-14.5 GHz are allocated to the non-Federal Government land
mobile-satellite service on a secondary basis.

225ee47 C.F.R. § 2.106, footnote S5.503.

3 Footnote S5.502 states that “In the band 13.75-14 GHz, the e.i.r.p. of any emission from an earth
station in the fixed-satellite service shall be at least 68 dBW, and shouldceete86 dBW, with a minimum
antenna diameter of 4.5 metres. In addition, the e.i.r.p. averaged over one second, radiated by a station in the
radiolocation or radionavigation services towards the geostationary orbit shalteetl &9 dBW.”See also
footnote S5.503, which limits the e.i.r.p. density in the 13.772-13.778 GHz band.

22 See47 C.F.R. § 2.106, footnote US251.

% 5ee47 C.F.R. § 2.106, footnote US287.
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9. In addition to space communication services, the bands proposed for NGSO FSS uplinks are
allocated to and used by terrestrial radiocommunication services. The 12.75-13.25 GHz band is allocated
to the non-Federal Government FS and mdbgervices on a co-primary basis. Frequencies throughout
the 12.70-13.25 GHz band are available for us@®§S stations and by television broadcast auxiliary
service (“BAS”) station§! Additionally, frequencies in the 13.2-13.25 GHz segment are available for
assignment to LTTS television pickup stations, television non-broadcast pickup stations, afit T3iELs.
13.8-14 GHz band is allocated to the Federal Government radiolocation service on a primary basis and to
the non-Federal Government radiolocation service on a secondary basis. The 14-14.2 GHz band is
allocated to the Federal and non-Federal Government radionavigation service on a primary basis, with the
caveat that radionavigation stations “shall operate on a secondary basis to the fixed-satellité°sEhéce.”
14.2-14.4 GHz band is allocated to the non-Federal Government mobile except aeronautical mobile service
on a secondary basis and is available for use by LTTS television pickup and television non-broadcast
pickup stations. The 14.4-14.5 GHz band is allocated to the Federal Government fixed and mobile services
on a secondary basis. Finally, radio astronomy observations may be made in the 14.47-14.5 GHz segment
at Federal and non-Federal Government licensed facfftties.

10. In making our proposals, we sought to ensure that NGSO FSS operations do not cause
unacceptable interference to existing users and do not unduly constrain future growth of incumbent
services. In this regard, we noted that sharing between NGSO FSS and incumbent services was not
feasible in certain bands sought by SkyBridge for NGSO uplinks. Specifically, we noted that sharing
between NGSO FSS uplinks and the National Aeronautics and Space Administration (“NASA”) tracking
data and relay satellite system (“TDRSS”) in the 13.75-13.80 GHz band requested by SkyBridge, and
between NGSO FSS uplinks and BSS downlinks and Federal Government radiolocation operations in the
17.3-17.8 GHz band would raise significant interference con(%lerms:cordingly, we did not propose to
permit NGSO FSS uplink operations in those bands. However, at WRC-2000, ITU-RR footnote S5.503
was revised with the consent of the United States to establish e.i.r.p. density limits to protect TDRSS from
NGSO FSS interference. Table 2, below, summarizes incumbent operations in the proposed NGSO FSS
uplink bands.

% |n the 12.7-13.15 GHz segment, the Commission has previously specified in footnote NG53 that
television pickup stations and CARS pickup stations shall be assigned channels on a co-equal basis and that these
pickup stations shall operate on a secondary basis to fixed stations operating in this smg#hért,F.R. §

2.106, footnote NG53. The Commission further specified that in the 13.15-13.2 GHz segment, television pickup
stations and CARS pickup stations shall be assigned on an exclusive basis in the top one hundred markets, as set
out in Section 76.51 of the Commission's Rules.

?"See47 C.F.R. Part 74, Subpart F.

* See47 C.F.R. § 101.803(a) and (d).

* See47 C.F.R. § 2.106, footnote US292.

% See47 C.F.R. § 2.106, footnotes 862, US203.

31 NPRMat 11 43, 50, and 51.
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Table 2: U. S. Incumbent Operations in the Bands Proposed for NGSO FSS Uplinks (Systems
on a primary basis, except as noted)

bperate

Band 12.75-13.25 13.8-14 GHz 14-14.2 GHz 14.2-14.4 GHZ 14.4-14.5 GHz
GHz
Non-Govt. FSS uplinks
International Special FSS
systems only | spectrum
andis a sharing
planned band | requirement
s
POFS Gowt. Govwt. and LTTS TV Gowt. fixed and
radiolocation | non-Govt. pickup and TV | mobile
radionavigation non-broadcast | (secondary)
Incumbent (secondary to pickup stations
Operations FSS) (secondary)
TV BAS; Non-Govt. Non-Govt. land mobile-satellite uplinks (secondary)
LTTS may use | radiolocation
only 13.2-13.4 | (secondary)
GHz
NASA’s Space research service and Radio astronomy
Goldstone deep standard frequency and time observations may
space receive | signal-satellite service (secondary, be made in
site except for some GSO space 14.47-14.5 GHz
research space stations) band
NPRM NGSO gateways NGSO service links NGSO gateway
Proposal

U7y

11. In addition to its Petition, SkyBridge also filed an application for authority to launch and
operate an NGSO FSS systém.Certain characteristics of the proposed SkyBridge network, such as
gateway earth stations, were discussed ilNtRRMto facilitate the development of a complete record. In
November 1998, the Commission issued a Public Notice, which established a cut-off ditg HGSO
FSS system applications in portions of the Ku-bakdi @and Cut-Off Notic§.* There are applications
pending for eight different NGSO FSS systems requesting access to all or some portion of the proposed
bands, including applications from the Boeing Company (“Boeing”) and Denali Telecom, LLC (“Denali”),
that were filed in response to other previous cut-off noticeshe applicants propose a variety of orbit

32 SkyBridge Application, File No. 48-SAT-P\LA-97, February 28, 1997; Amendment, File No. 89-
SAT-AMEND-97, July 2, 1997; SAT-AMEND-19980630-00056 S2241 (January 1999) (SkyBridge Application).
SkyBridge initially proposed 6MGSO sathites for its system, but subsequently amended its application to
increase the number to 80 NGSO Habs.

% Report No. SPB-141, released November 2, 1998. The filing cut-off wASBO FSS applations
in the 10.7-12.7, 12.75-13.25, 13.75-14.5, and 17.3-17.8 GHz frequency bands. In the Public Notice, we stated
that “applicants should be aware that because of outstanding Commission proceedings and Government use of
certain frequency bands, not all bands proposed by the applicants in this Public Notieeeagianily be
available forNGSO FSS use.”
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constellations and network designs, and a wide range of services, including high-speed Internet and on-line
access, video conferencing, telephony, and entertainment services. These proposals offer an opportunity
for competition to both satellite and terrestrial services. A brief description of each system is provided in
Appendix C. While this proceeding focuses on NGSO FSS systems in general and discusses certain
characteristics of proposed systems as appropriate, the applications will be addressed in a separate
proceeding.

12. WRC-97/2000 In the NPRM we noted that WRC-97 adopted power limits for certain
segments of the Ku and Rerequency bands to promote spectrum sharing between NGSO FSS systems
and other systems and services. Specifically, WR@¢8Visionallyadopted EPFD and aggregate power
flux density (“APFD”) limits in certain band segments to protect incumbent GSO FSS and BSS operations.
EPFD is the sum of the PFD levels of all potential interfering satellites of a particular NGSO constellation
into a particular GSO earth station receiterEPFD limits are intended to control the level of signal
energy on the earth’s surface. Because each EPFD limit applies to a particular GSO earth station receiver
with a specific antenna diameter and sidelobe pattern, different sized GSO FSS earth station receivers may
require different EPFD protection requirements. APFD is the sum of the PFD levels at a location on the
GSO arc created by all potentially interfering earth station transmitters of an NGSO FSS system. Because
the technical studies justifying these power limits had not been fully considered in the ITU
Radiocommunication Sector (“ITU-R”) study group process, as is customary, they were deemed
provisional until they could be analyzed by the relevant ITU-R study groups and reviewed at WRC-2000.
Moreover, the provisional EPFD and APFD limits adopted by WRC-97 applied only to a single NGSO
FSS system (“single-entry” limits) and did not consider the impact of multiple NGSO FSS systems for
GSO BSS and FSS systems.

13. As we discuss in more detail below, tN®RM sought comment on WRC-97’s provisional
EPFD and APFD limits and on alternative values for these limits. We note that sifd@Rihwas
adopted, international working groups have recommended changes to the definition of APFD limits,
including referring to them as “EPRD limits (see discussion below). Consequently, we will adopt that
terminology in this First R&O, and we will refer to “EPkl’ for power limits applicable to NGSO FSS
space stations within an NGSO FSS system and EHBDpower limits applicable to NGSO FSS earth
stations within an NGSO FSS system or GSO BSS and FSS systems.

14. In addition, to protect terrestrial services and facilitate operation of co-primary satellite and
terrestrial services, the ITU RR include PFD limits to control the level of satellite signal energy on the
Earth's surface. Although the PFD limits currently in use were developed to protect terrestrial services
from GSO FSS downlinks, WRC-97 concluded that these limits should also apply to NGSO FSS
downlinks. While the PFD limits to protect terrestrial services from NGSO FSS are not provisional, they
were subject to review and possible modification at WRC-2000 based on the determination of whether they
adequately protect terrestrial services from the aggregate of multiple NGSO FSS systems. As we discuss

(Continued from previous page)
3 Portions of those prior cut-off notices included frequency bands subjectio-Band Cut-Off
Notice Boeing also filed an application for &iSO FSS system to operate in the Ku-band.

% The Ka-band generally refers to the 17.7-20.2 GHz (downlink) and 27.5-30.0 GHz (uplink) bands.
% PFD is a measure of the amount of energitted by a transmitter that is present over a unit area at

the Earth’s surface or at the satellite, and is a critical factor in determining whether satellite systems can
successfully share spectrum with other services or satellite systems.
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in more detail below, for protection of terrestrial servicesNR&M proposed to adopt the WRC-97 PFD
limits.*’

15. As we noted in th&lPRM the U.S., with representation from the terrestrial, NGSO FSS and
GSO FSS industries, was an active participant in the ITU-R technical study groups tasketduittirag
analyses of these sharing issues in preparation for WRC2000J-R working groups made significant
progress on NGSO FSS sharing issues. Additionally, a WRC-2000 Conference Preparatory Meeting
(“CPM”) was held in November 1999. The final output of the CPM was a report containing information
on technical, operational and regulatory/procedural issues relevant to items on the WRC-2000 agenda.
This report reflected among other issues on the VZB@ Agenda, input from various ITU-R working
parties and study groups, individual Administrations, and international organizations regarding NGSO FSS
sharing issues, and provided the technical basis for decisions on these issues taken by WRC-2000. WRC-
2000 affirmed the outcomes in the CPM report that are relevant to this proc8eding.CPM report, the
ITU-R work, and the decisions taken at WRC-2000 are discussed in more detail below, and relevant
documents have been included in the docket file. Nonetheless, as we noted NPRM ITU-R
deliberations are based on the technical input of many Administrations that often have different domestic
spectrum uses than those in the United Sfatd@us, while the conclusions of the CPM, the ITU-R study
groups, and WRC-2000 may have general technical apilitigabased on each Administration’s input
and the resultant compromise, they may not adequately address specific, domestic sharing conditions such
as those prevalent in the U.S. Consequently, ilN(PRM we sought comment on a variety of techniques
that could be used to facilitate operation of both NG=83 and incumbent services in the U.S. where the
Ku-band is extensively used.

16. Throughout this proceeding, we will discuss the impact of new satellite and terrestrial
operations in the Ku Band. In some instances, these new operations may cause interference events, but it is
our intention to minimize these interference events to an acceptable level for the services at issue. At
present, the ITU-R recommends that the GSO FSS network should be designed to accept an aggregate
interference equal to 20 percent of the total system noise power from all other GSO FSS networks and a
further 10 percent for interference from co-primary terrestrial radio sef¥ices.

17. The ITU-R further recommends that each adjacent GSO FSS network should not contribute
more than 6 percent of the total system noise power. The makeup of the remaining 70 percent includes
allocations for uplink and downlink thermal noise, intra-network self interference noise (such as
intermodulation and cross-polarization) and earth station equipment noise. The allocation for each noise
component depends on the specificity of each network and each type of transmission.

3" NPRMat 11 18-20.

3 Following WRC-97, ITU-R JTG 4-9-11 was created to analyze NGSO FSS sharing with GSO FSS,
fixed service and GSO BSS services in the Ku and Ka bands. The numbers “4,” “9,” and “11” refer to ITU-R
study group designations: 4 — fixed satellite; 9 — fixed service; and 11 — broadcasting (television). Other ITU-R
study groups dealing with the issueNEBSO FSS sharing include WP4A (FSS issues, both GSO and NGSO),
JWP 10-11S (BSS), and JWP 4-9S (sharing between FSS and isdrsestices).

% The CPM was held in Geneva, Switzerland, November 15-26, 1999.
9 WRC-2000 was held in Istanbul, Turkey, May 8-June 2, 2000.
“INPRMat 7 11.

*2SeelTU-R S.523-4 and ITU-R S.735-1.
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18. On November 29, 1999, the Siie Home Viewer Improvement Act (“SHVIA”) was
enacted® The SHVIA legislation generally seeks to place satellite carriers on equal footing with local
cable operators concerning the availability of broadcast programming, and thus is intended to give
consumers more and better choices in selecting a multichannel video programming distributor (“VMVPD”).

In conjunction with the 1999 SHVIA legislation,ofgress passed a provision entitled “Rural Local
Broadcast Signal Act®® Among other things, this law requires the Commission to make a determination
by November 29, 2000, regarding licenses or other authorizations fbtielachat will utilize, for
delivering local broadcast television signals to satellite television subscribers in unserved and underserved
local television markets, spectrum otherwise allocated to commercidl Usfeer an exhaustive analysis

3 SeeAct of Nov. 29, 1999, Pub.L. 106-113 Stat. 1501 (enacting S. 1948, including the Satellite Home
Viewer Improvement Act of 1999 (“SHVIA"), Title | of the Intellectual Property and Communications Omnibus
Reform Act of 1999 (“IPACORA"), relating to copyright licensing and carriage of broadcast signals by satellite
carriers, codified in scattered sections of 17 and 47 U.SS&8. generallymplementation of the Satellite Home
Viewer Improvement Act of 1999: Application of Network Nonduplication, Syndicated Exclusivity, and Sports
Blackout Rules to Satellite Retransmissions, CS Docket No. 8loti;e of Proposed Rule Makings Fed. Reg.
4927 (Feb. 2, 2000); Implementation of the Satellite Home Viewer Improvement Act of 1999, CS Docket No. 99-
363,Notice of Proposed Rule Making4 FCC Rcd 21736 (1999999 SHVIA Implementation NPRM

4 See 1999 SHVIA Implementation NPRM,FCC Rcd 21736 at {1.

5 SeeAct of Nov. 29, 1999, Pub. L. 106-113, 113 Stat. 1501, 1537. (enacting S. 1948, Title Il of the
Intellectual Property and Communications Omnibus Reform Act of 1999 (IPACORA)), to be codified at 47
U.S.C. § 338.

“%1d. The Rural Local Broadcast Signal Act is written as follows:

(a) In General.- Not later than 1 year after the date of the enactment of this Act, the Federal Communications
Commission (“the Commission”) shall take all actiorecessary to make a determination regarding licenses or
other authorizations for facilities that will utilize, for delivering local broadcast television station signals to satellite
television subscribers in unserved and underserved local television markets, spectrum otherwise allocated to
commercial use.

(b) Rules. —

(1) Form of Business. — To the extent not inconsistent with the Communications Act of 1934 and the
Commission's Rules, the Commission shall permit applicants under subsection (a) to engage in partnerships, joint
ventures, and similar operating arrangements for the purpose of carrying out subsection (a).

(2) Harmful Interference. — The Commission shall ensure that no facility licensed or authorized under
subsection (a) causes harmful interference to the primary users of that spectrum or to public safety spectrum use.

(3) Limitation on Commission. — Except as provided in paragraphs (1) and (2), the Commission may not
restrict any entity granted a license or other authorization under subsection (a) from using any reasonable
compression, reformatting, or other technology.

(c) Report.- Not later than January 1, 2001, the Commission shall report to the Agriculture, Appropriations,
and the Judiciary Committees of the Senate and the House of Representatives, the Senate Committee on
Commerce, Science, and Transportation, and the House of Representatives Committee on Commerce, on the extent
to which licenses and other authorizations under subsection (a) have facilitated the delivery of local signals to
satellite television subscribers in unserved and underserved local television markets. The report shall include —

(1) an analysis of the extent to which local signals are being provided by direct-to-home satellite television
providers and by other multichannel video program distributors;

(2) an enumeration of the technical, economic, and other impediments each type of multichannel video
programming distributor has encountered; and

(3) recommendations for specific measures to facilitate the provision of local signals to subscribers in unserved
and underserved markets by direct-to-home satellite television providers and by other distributors of multichannel
video programming service.
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and the time-consuming development on the international front of a consensus regarding critical technical
issues, we have made a major threshold determination to authorize a new service, MVDDS, that will be
capable of delivering local broadcast television station signals to satellite television subscribers in unserved
and underserved local television markétsMoreover, we have identified a band for this service — 12.2-
12.7 GHz - and have determined that MVDDS can co-exist with the incumbent services and with the newly
authorized NGSO-FSS operations. Finally, with the Further NPRM, we have set in motion the final
regulatory process for licensing MVDDS. In light of these determinations, we conclude that we have met
the deadline for action set forth in the Rural Local Broadcast Signal Act.

IV. FIRST REPORT AND ORDER

19. We conclude that the public interest will be served by permitting NES® use of the Ku-
band. The implementation of NGSO FSS systelitisaibow new advanced services to be provided to the
public, as well as provide increased competition to existing satellite and terrestrial services. Indeed, the
NGSO FSS, because of itsiliy to serve large portions of the earth’s surface, can bring advanced
services to rural ared%. We also conclude that it is possible for the NGSO FSS to share spectrum with
incumbent services without causing unacceptable interference to them and without unduly constraining
their future growth. Accordingly, we are adopting technical criteria for NGSO FSS operations that will
allow this new service to operate on a co-primary basis with incumbent services in the designated bands.

20. The ITU-R, including Joint Task Group (“*JTG”) 4-9-11 and the CPM in preparation for
WRC-2000, reached consensus agreements on a number of NGSO FSS sharifiy iséoe=ver,
interested parties subsequently reached a compromise solution to the outstanding NGSO FSS/GSO FSS
and NGSO FSS/BSS sharing issues at the CPM. These results were affirmed by WRC-2000. The
numerous technical analyses undertaken by the ITU-R and CPM represent the most comprehensive and
current studies on NGSO FSS protection of GSO FSS networks, FS operations and BSS systems available
to date. Considering the agreements reached within the international arena and the record developed in
response to these international agreements, we find that we have an adequate basis to adopt rules governing co-
frequency operation of NGSO FSS systems in certain frequency bands.

21. We conclude that the new MVDDS can operate in the 12.2-12.7 GHz band on a non-harmful
interference basis with the incumbent BSS service, and on a co-primary basis with the NGSO FSS. We
note that extensive technical information and the results of experimental tests have been filed concerning
sharing of the 12.2-12.7 GHz band by NGSO FSS, BSS, and MVDDS opefatigadind that we have
an adequate record to conclude that the MVDDS can operate in the band on a non-harmful interference
basis to the BSS and on a co-primary basis with the NGSO FSSNFRW® did not propose specific
technical, service or licensing rules for the MVDDS. These proposed rules will be the subject of the
Further NPRM.

* See infraff 213, 290.
“8 SeeFebruary 18, 2008x partefiling of SkyBridge at 3.

9 We note that the JTG 4-9-11 had previously reached agreement on NGSO F&SiRED protect
fixed services. In addition, while the JTG 4-9-11 was able to reach agreement on appr&iaies to
protect smaller siz&€SO/FSS and BSS earttagon antennas, the JTG did not reach consensu®Bb kmits
for larger size earth station antennas. The latter issues were addressed by WRC-2000.

¥ Seee.g, March 17, 2000 and March 22, 2069 partefilings of Northpoint and Technical Annex to
Northpoint March 2, 1999 Comments.
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A. NGSO FSS Gateway Bands

22. In theNPRM we proposed to allow NGSO FSS gateway downlink operations on a co-primary
basis in the 10.7-11.7 GHz band; and to allow NGSO FSS gateway uplink operations on a co-primary
basis in the 12.75-13.25 GHz, 13.8-14.0 GHz, and 14.4-14.5 GHz bands. In additinPRM
proposed to apply the WRC-97 PFD limits, existing coordination procedures and other techniques to
facilitate sharing between NGSO operations and terrestrial servicesNPRid also sought comment on
the WRC-97 provisional EPFD limits for NGSO sharing with GSO operations and requested thorough
analysis concerning the adequacy of these limits. The 13.75-13.8 GHz band was not proposed for NGSO
FSS gateway uplink operations due to potential interference with Federal Government operations, and the
17.3-17.8 GHz band was not proposed due to a conflict with use of the band for BSS and Federal
Government radiolocation services. We will address each of these bands and any relevant issues below.

1. Gateway Definition

23. Proposal In order to facilitate the coordination process between NGSO earth stations
and terrestrial operations, tth\PRM proposed to permit only gateway operations in bands shared with
terrestrial operations allocated on a co-primary basis. For the purpose of NGSO FSS in the Ku-band, the
NPRMproposed to define gateway operations as earth station operations that are not intended to originate
or terminate traffic but are primarily intended for interconnecting to other netWofke NPRM invited
comment on whether the Commission should establish minimum antenna size requirements for gateway
earth stations. ThHPRM also asked whether it would be necessary to limit the number of NGSO FSS
gateway stations in bands shared with terrestrial operations, and whether gateway operations should meet
minimum antenna size requirements.

24. Comments Although many commenters agree that only NGSO FSS gateway earth stations
should be permitted to share Ku-band frequencies with terrestrial operations, some argue that there should
not be a rigid distinction between gateway and service links. Teledesic LLC (“Teledesic”) states that
service links should be allowed to share with FS operations as long as they meet certain technical
requirements’  Similarly, Virtual Geosatellite, L.L.C. (“Virgo”) argues that service links should be
permitted in the 11.2-11.7 GHz portion as long as they switch to other spectrum if terrestrial interference
occurs>® FS interests and SkyBridge oppose allowing service links in the gateway bands. In its initial
comments, SkyBridge suggests that the Commission clarify that gateways are not intended to handle traffic
at user sites so that a gateway station does not act as an intermediary between the NGSUit€ 88dsate
a group of users connected terrestrially to that user earth statBweing and SkyBridge also oppose the
proposal that, for coordination purposes, a single gateway must be contained within an area of one second
longitude by one second latitutfe They argue that this requirement would be overly restrictive and would
not allow individual gateway antennas sufficient room to avoid blocking one another’s signals.

25. PanAmSat Corporation (“PanAmSat”) and Boeing support establishing a minimum antenna
size requirement for NGSO FSS gateway stations in the Ku-band as a meaiigatinfpsharing, but in

*Hid. at 1 15.

*2 Teledesic Comments at 7.

%3 Virgo Comments at 13.

>4 SkyBridge Comments at 68, SkyBridge Reply Comments at 47, and FWCC Reply Comments at 13.

%5 Boeing Comments at 80 and SkyBridge Comments at 69.
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its initial comments SkyBridge opposes minimum antenna size requirements as afbitBaging and
SkyBridge also advise against establishing limits on the number of satellite earth stations permitted to
operate in the Ku-band, asserting that any limit would be arbftfary.

26. PanAmSat argues that the Commission should not subject GSO FSS systems in these
frequency bands to the gateway station definition because it is designed as a particular component of an
NGSO FSS system and is not relevant to GSO FSS systems. PanAmSat also contends that it would be
inequitable to use the gateway definition to limit GSO FSS deployment in thes€'bands.

27.In November 1999, SkyBridge and the Fixed Wireless Communications Council (“FWCC”)
filed a jointex parteletter indicating that they had negotiated an agreement on appropriate rules to govern
the shared use of the 10.7-11.7 GHz band by the FS and NGS® FSBecember 1999, SkyBridge and
the FWCC submitted the agreement as a proposal in this proc&eddvge of the areas addressed in the
SkyBridge/FWCC proposal is the definition of an NGSO FSS gateway earth station. SkyBridge and
FWCC propose the following definition:

A Gateway operating in the 10.7-11.7 GHz band shall consist of an earth station complex providing
radio frequency resources to NGSO FSS space stations which allow customer-premises earth stations
to interconnect with long distance or other intercity networks or other non-collocated customer-
premises earth stations; a Gateway shall not connect directly to customer-owned or customer-operated
private distribution networks. Gateways shall have no less than three operational earth station
antennas, each of which shall be no less than 2.5 meters in diameter; for non-parabolic antenna designs,
the mainbeam beamwidth of the antenna shall not exceed the mainbeam beamwidth of a standard 2.5
meter parabolic antenfia.

28.In comments regarding this proposed definition, Boeing states that a minimum Gateway
antenna size of 4.5 meters would best enhance sharing among inhomogeneous $&58Btems in the
Ku-band. However, Boeing states that because sharing between NGSO systems is not at issue in this
proceeding, it simply requests that the inclusion of the 2.5 meter minimum Gateway antenna size not
foreclose the possibility that we may determine that the inclusion of a 4.5 meter minimum Gateway antenna
size best serves sharing among co-frequency NGSO sy$tems.

29. Decision We find that we can permit deployment of NGSO FSS gateway earth stations in the
proposed bands and also protect the continued use and growth of those bands by terrestrial operations.
However, for reasons discussed in Section A3, we are limiting gateway use of the 12.75-13.25 GHz band
to the 12.75-13.15 GHz and 13.2125-13.25 GHz band segments. Further, as discussed in Section A4, we

%% Boeing Comments at 79, PanAmSat Comments at 16, and SkyBridge Comments at 49.
" SkyBridge Comments at 69 and Boeing Reply Comments at 18.
*% panAmSat Comments at 20.

%9 SeeNovember 12, 1996x parteletter to Dale Hatfield, Chief of the Office of Engineering and
Technology from SkyBridge LLC and the FWCC.

% Seeex parteletter filed by SkyBridge and FWCC on Decembet®99 and supplemented on
December 221999.

®> SeeDecember 81999ex parteof SkyBridge and FWCC at 3.

%2 Boeing Comments of January 12, 2000 at 2-3.
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are permitting gateway use of the 13.75-13.8 GHz band. Finally, as discussed in Section A5, we will
permit service link, as well as gateway, use of the 14.4-14.5 GHz band. We recognize, however, that
deployment of service links in the 10.7-11.7 GHz, 12.75-13.15 GHz, 13.2125-13.25 GHz, and 13.75-14.0
GHz bands could hinder future terrestrial service deployment in those bands. Therefore, we find it
appropriate to allow only gateway earth station operations for NGSO FSS in those four bands. This will
avoid the ubiquitous deployment of earth stations in those bands. Further, gateway earth stations will be
located at sites readily identified to other users of the bands, thus increasing the potential for co-frequency
operation. We define NGSO FSS gateway earth stations as those earth stations that do not originate or
terminate traffic, but interconnect multiple non-collocated user earth stations operating in frequency bands
other than designated gateway bands, through a satellite with other primary networks, sugublicthe
switched telephone network and Internet networks. That is, gateway earth stations will be required to
operate in a manner that supports the switching and routing functions of the NGSO FSS system as a whole,
as do feeder links for mobile-satellite systems or hub operations for very small aperture terminal (“VSAT")
networks.

30. Thus, we are adopting a functional definition for earth station use of this band, which should
provide for various NGSO FSS system designs, regardless of what tegyiieolused by an applicant to
describe the facility> We note that this definition is similar to the one proposed by SkyBridge and the
FWCC without establishing a limit on the number of earth stations per complex or on the size of the earth
stations. Moreover, as discussed below, each NGSO gateway antenna will be required to meet an antenna
performance standard of 29-25 log thedh ¢Bi in all directions® We find that adopting this antenna
performance standard will ensure that NGSO gateway antennas focus their signals in the desired direction
without the need for minimum antenna size requirements, which could hinder innovation and flexibility.
Additionally, to facilitate coordination with terrestrial facilities, we adopt our proposal requiring a single
gateway complex to be located within an area of one second latitude by one second longitude. This
requirement, which also applies to GSO FSS earth station sitingitaties earth station and terrestrial
coordination in shared bands by specifying very limited areas for gateway antennas. Gateway antennas
outside of these areas will be considered as separate gateway complexes for the purposes of coordination
with terrestrial services and for licensing purposes. Nevertheless, these interconnected gateway antennas
could be under multiple licenses, or considered as a single gateway complex.

31. We do not find it is necessary at this time to limit the number of NGSO FSS earth stations that
should be allowed to use the 10.7-11.7 GHz, 12.75-13.15 GHz, 13.2125-13.25 GHz, and 13.75-14.0 GHz
bands. The applications that have been filed for Ku-band NGSO FSS systems do not reflect a need for a
significant number of gateway statiofis. Therefore, the gateway earth station definition adopted here
should be sufficient to prevent ubiquitous deployment of NGSO FSS earth stations in those bands.
Nevertheless, as the NGSO FSS service grows to meet increasing capacity demands, any NGSO FSS
network architecture changes resulting in a significant increase in the number of gateway stations can be
addressed at that time. Finally, we clarify that this gateway definition applies only to NGSO FSS earth
stations and not to GSO FSS operations in these bands. Although GSO FSS systems may operate gateway

% The network design of each proposed NGSO FSS system is uniqa#,fvoposed systems have
common elements that may be called by different names.

% Theta ¢) is the earth station antenna off-axis angle relative to the main lobe of the antenna. This
angle is measured in all directions sinceNMl@&SO FSS sali@es can be located anywhereoae the earth
station.

®® See Appendix C for a brief description of each of the Ku-band NGS@tapeapplications. While
most of the applicants propose to deploy less than 5 NGSO Gatawegsin the U. S., we note that SkyBridge
proposed to deploy between 30 and 40 NGSO Gatelatigrss in the U.S.

17



Federal Communications Commission FCC 00-418

or hub earth stations that have some of the same characteristics as NGSO FSS gateway earth stations,
GSO FSS earth stations operating in these bands are subject to separate requirements, which are discussed
further below.

2. NGSO FSS Gateway Downlink Band: 10.7-11.7 GHz

32. The 10.7-11.7 GHz band is currently allocated on a co-primary basis to the FS, licensed under
Part 101 of the Commission's Rules; and to the FSS for international systems (doWHizgsded under
Part 25 of the Commission's RufésThe FS links in this band support a wide array of communication
services used by utilities, railroads, telephone companies, state and local goverpoigidssafety
agencies, and othefs.Moreover, this band was identified in 1993 in the Emerginghfi@ogies
proceeding and in 1997 in the Mobile-Slitee Service (“MSS”) 2 GHz allocation proceeding as a future
home for fixed point-to-point operations to be relocated from the 2 GHz batmbre are also several
GSO FSS earth stations for international systems in this ‘Barfelrther, this band is also used for
telemetry, tracking, and control (“TT&C") functions for GSO FSSIkm=""

33. TheNPRMproposed to allow domestic/regional, as well as international, NGSO FSS gateway
downlinks in the 10.7-11.7 GHz band, but to maintain the international systems only requirement for GSO
FSS. TheNPRMstated that NGSO FSS gateway downlink operations should be able to share the 10.7-
11.7 GHz band with incumbent FS and GSO FSS operations provided the gateway stations are not
extensively deployed and proper coordination is perforfnedo facilitate this spectrum sharing, the
NPRMproposed PFD and EPFD limits for NGSO FSSligateto protect FS and GSESS earth station
operations, respectively. Additionally, coordination procedures between FS transmitters and NGSO FSS
earth stations were proposed, as well as NGSO FSS gateway siting restrictions to protect FS growth in the

% See47 C.F.R. § 2.106, footnote NG104.

" The GSO FSS opations in the 10.7-10.95 GHz and 11.2-11.45 GHz bands must adhere to the
requirements specified in Appendix 30B of the ITU Radio Regulations and are referred to as "planned band"
operations.GSO FSS opations are typically less extensively deployed in the Appendix 30B planned bands, as
compared to non-planned band®ee47 C.F.R. 8 2.106 of the Commission's Rules, footnote 792 A; and ITU RR
Footnote No. S5.441 and Appendix 30B of the ITU-R Radio Regula®angsions and Associated Plan for the
Fixed-Satellite Service in the Frequency Bands 4500-4800 MHz, 6725-7025 MHz, 10.7G+19,95.20-11.45
GHz and 12.75-13.25 GHaJse of these frequency bands is also governed by Resolution 130 (WRC-97).

®8 NPRMat ¥ 16.

% SeeAmendment of Section 2.106 of the Commission's Rules to Allocate Spectrum at 2 GHz for Use
by the Mobile Satellite Service, ET Docket No. 92-9, Second Report and Order, 8 FCC Rcd 6495 (1993)
("Emerging Technology proceeding"gee alsd-irst Report and Order & Further Notice of Proposed Rule
Making, ET Docket No. 95-18, 12 FCC Rcd 7388 (1997) ("2 GHz lI&8ation praeeding").

© Our records indicate that there are approximately 113 authorizations issGRdFSS earth
stations in the 10.7-11.7 GHz band. These authorizations do not indicate the actual number of antennas that a
licensee might deploy.

"> The GSO FSS opations in this band perform TT&C communications to provide data on the
spacecraft's functions via a two-way telemetry link between thiditeaddmd the controlling earth station. TT&C
communications are used throughout the satellite's life, including the launch and deployment phase. The TT&C
function allows the earth station to control both the physical orbital position and internal functioning of the
spacecratft.

2NPRMat ¥ 17.
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50 most populated metropolitan areas. The NPRM also proposed that any gateway siting restrictions have
a sunset dat®. Further, theNPRMsought comment on the appropriate means to protect GSO FSS service
and TT&C links from new NGSO FSS downlink operations. These issues and others that were raised by
commenters in this proceeding are addressed below.

a. NGSO FSS/FS Downlink Sharing
(0 Protection of FS receivers (PFD limits)

34. Proposal TheNPRMindicated that long-term interference from NGE6S downlinks into
terrestrial FS receivers could be controlled by requiring that satellite transmissions not exceed the PFD
limits adopted at WRC-9%7. These limits are already in place for GSO FSS systems sharing with
terrestrial FS and are included in Article S21 of the ITU Radio ReguldfiorBecause NGSO FSS
systems have different operating characteristics than GSO FSS systems and because WiRf@i2adrec
that further studies were needed to assess the impact of multiple NGSO FSS systhiRRMtsought
comment on the adequacy of these limits. Additionally, NR&M sought comment regarding whether
short-term interference limits are necessary, particularly for FS operations with high looKangles.

35. Comments Since the adoption of tiéPRM the ITU-R has determined that the PFD limits
adopted at WRC-97 are adequate to protect terrestrial FS operations from the aggregate interference from
both GSO FSS and NGSO FSS Higesystems! While many commenters generally defer to the
decisions of the ITU-R regarding PFD limifsterrestrial FS interests argue that the interference potential
from NGSO FSS saltites is greater than that from GBS satiites, even under a common set of PFD
limits.” In particular, FS proponents are concerned that the proposed PFD limits are not adequate to
protect terrestrial FS links operating with a higher elevation angle to the horizon from NGSO FSS
interference due to potential mainbeam-to-mainBi&anerferencé’ FWCC argues that the mainbeam-to-

S NPRMat Y 25.

" SeeArticle S21 of the ITU Radio Regulatiorsee alsdRecommendation ITU-R F-758-1,
Considerations in the Development of criteria for sharing between the Terrestrial Fixed Service and Other
Services This Recommendation sets an interference criteria for protection of terrestrial stations based on an
interference-to-noise ratio of -10 dB for 20% of the time. This recommendation does not contain short-term
criteria.

> SeelTU RR S21 at Table S21-4 (1998).

® TheNPRMnoted that “some terrestrial fixed links operate over mountains, where the mainbeam of
the fixed receiver antenna is point well above the horizon. It appeamdhdieam to mainbeam interference
could occur under such circumstanceSée NPRMt 1 20.

" SkyBridge Reply Comments at 61.

8 FWCC Comments at 16; EMS Technologies, Inc. Reply Comments at 5; and Boeing Reply Comments
at17.

" Seee.g, FWCC Comments at 16.

8 In relation to directional antennas, the term mainbeam often refers to the focal point where the
antenna directs its signal to achieve signal directionality. Similarly, directieceil’e antennas gemadly focus
their “mainbeam” in the direction of the desired incoming signal. Signal energy outside of the mainbeam
direction are generally suppressed and can be considered undesirable. For the purposes of this section, a
mainbeam to mainbeam interference situation would occur whdlG&O sathite’s downlink mainbeam signal
(continued....)
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mainbeam interference issue is complicated because the PFD limits do not adequately account for
Automatic Transmitter Power Control (“ATPC”) in FS stations, a technique that allows FS stations to
operate with minimal interference margfs.

36. Boeing replies that FS links that use a high elevation angle will not be affected because these
terrestrial link transmission paths are much shorter than those used on flat terrain and the terrestrial signal
will be robust enough to overcome any NGBSS transmissiofi. SkyBridge contends that mainbeam-to-
mainbeam interference to FS links will not occur at less than 6 degrees elevation, which it claims protects
95.7% of all FS receivefd. Further, SkyBridge argues that FS receivers at higher elevations will be
protected by the short term protection criteria agreed to within the ITUsRich will result in NGSO
FSS transmissions that would never exceed a 20 dB interference to noiSé Retiarding ATPC in
terrestrial FS links, SkyBridge states that the ITU study groups have developed a protection criteria to
account for an ATPC range of up to 13 dB and that terrestrial interests have not demonstrated that the PFD
limits are not adequate to protect terrestrial operations.

37. FS proponents also argue that promises to protect FS operations will be difficult to enforce
because an interfering signal can cause complete loss of synchronization and still not be visible on a
spectrum analyzer. They also argue that it is not realistic to expect NGSO FSS licendéeglyostwit
down if interference occurs. Therefore, regulations to protect FS operations must be established at the
outset”® SBC Communications, Inc. (“SBC”) claims that FS licensees should not bear any burden for
correcting interference caused by NGSO FSS and should be reimbursed for the cost of investigating

(Continued from previous page)
is aligned with a FS link’seceive antennmainbeam. This results in the amplification of the undesired satellite
signal within the FS link receiver.

8 SBC Comments at 3 and FWCC Comments at 12. Further, FWCC states that the high interference
levels for more than 2 seconds can cause carrier group alarms (“CGA”) which terminate traffic for a minimum of
20 seconds. Further, this may also require a reboot and it may8Gkminutes to recover from a 2 second
CGA and several hours to achieve whole operation. FWCC states that interferend¢G&@I§SS proponents
consider acceptable represent a serious pualiafd to many fixed operations.

8 Fixed systems are coordinated at the maximum power for which they will operate. ATPC allows a
link to typically operate at less than maximum power using a minimal margin several decibels below maximum
power until the desired signal is impededy( rain-induced fade). Once the desired signal is impeded, the
ATPC allows the link to operate at maximum power in order to maintain communications. ATPC can lower the
fixed link’s operating power by 10-15 dB in clear sky conditions to allow the link to conserve energy and
equipment life. SeeFWCC Comments at 13.

8 Boeing Reply Comments at 16.
8 SkyBridge Reply Comments at 61.

8 SeelTU-R F. [Doc. 9A/TEMP/65] entitled “Draft new Recommendation on performance degradation
criteria in 11/12 GHz."See als®ection 3.1.4.1.10f the CPM Report.

#1d.
87 SkyBridge Reply Comments at 62.

8 F\WCC Comments at 15.
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interference caused by NGSO FSS operafidr8kyBridge replies that NGSO FSS licensedshave co-
primary status in the bands and, therefore, they should not be solely responsible for fixing pfoblems.

38. Decision We note that the ITU-R studied the necessary criteria and PFD limits to allow
NGSO FSS sallte downlinks to share spectrum with terrestrial FS operafioris. particular, Working
Party 4-9S reached agreement on a set of PFD limits in April 1999 that are adequate for the protection of
the FS in the 10.7-12.75 GHz band from the aggregate of interference from GSO FSS systems and multiple
NGSO FSS systems. The ITU-R studies considered various sharing issues between FS operations and
NGSO FSS operations, including typical FS operation margins with ATPC, the aggregate effect of
multiple NGSO satellites, and other factors leading to interference coriceFhe. PFD limits agreed upon
within the ITU-R for the 10.7-11.7 GHz band have been affirmed by WRC22800 are listed below for
various angles above the horizontal pla)e (

Table 3: ITU-R Recommended PFD Limits for 10.7-11.7 GHz Band
PFD Limit Angle of arrival above the horizontal plane
-126 dB(W/MMHZ) 0° <§ <5°
-126 +6-5)/2  dB(W/nil MHz) 5o <§ <25
-116 dB(W/PMHZz) 25 <§ <90

39. These PFD limits were derived based on the operating characteristics of a majority of the FS
links in the 10.7-12.75 GHz barit.Based on the findings of the ITU-R, the decision taken at WRC-2000,
and the record in this proceeding, we find that these PFD limits are adequate to protect the vast majority of
terrestrial FS operations in the 10.7-11.7 GHz band from NGSO F3lgesatnsmissions. Therefore, we
adopt the PFD limits in Table 3 for NGSO FSS systems operating in the 10.7-11.7 GHz band.
Additionally, we note that these PFD values are the same as those governing GSO operations in this band,
except the NGSO PFD limits must be met in a 1 megahertz rather than a 4 kilohertz reference bandwidth.
We are also modifying the GSO PFD limits to protect terrestrial services in Section 25.208(b) of the
Commission's Rulé&to a 1 megahertz reference bandwidth.

8 SBC Comments at 4.
% SkyBridge Reply Comments at 63.

1 More specifically, these studies have been carried out within ITU-R Working Party 9A (WP 9A) and
Joint Working Party 4-9S (JWP 4-9S). WP 9A is titled the “Performance and availability, interference objectives
and analysis, effects of propagation and terminology for the fixed service;” and JWP 4-9S is titled “Frequency
sharing between the fixed-satellite service and fixed service.”

92 SeeSection 3.1.4 of the CPM Report to WRC-2000.
93 SeeWRC-2000Provisional Final Actst Article S21.
1d. at 3.1.4.1.1 ().

% The reference bandwidth is the bandwidth over which emission limits are measured. Converting the
reference bandwidth of measurements for pfd limits from four kilohertz to one megahertz does not impact any
party because the pfd limits are scaled accordingly.

% All references to the Commission's Rules in this item refer to Title 47 of the U.S. Code of Federal
Regulations (47 C.F.R.).
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40. While the PFD limits discussed above appear to be adequate for most operating situations, we
find that these PFD limits may not be adequate to protect terrestrial operations with high elevation look
angles and ATPC from receiving unacceptable mainbeam-to-mainbeam intertéraiesnote that the
minimum operating angle for each proposed NGSO system varies to as low as 6 degrees above the horizon
and each system will have different operating characteristics. Therefore, the impact of each NGSO system
on terrestrial operations will vary. Further, we agree with satellite commenters that FS links operating
under these circumstances represent a small percentage of the total links in the 10.7-11.7 GHz band. For
example, out of the 6612 links authorized in the 10.7-11.7 GHz band, 214 links have receive antennas
looking at higher than 5 degrees above the hofizdor the worst case interference to occur, these links:

(1) would have to be perfectly aligned with the satellite’s mainbeam transmissions; and (2) the FS link must
not have adequate margin to compensate for the NGSO FSS interference. We note that FS terrestrial links
that have high elevation look angles typically have short transmission paths, and the power margins may be
sufficient to overcome rain attenuation of the transmission signals. Therefore, we believe the occurrences of
mainbeam-to-mainbeam interference between NGSO FSS and terrestrial FS links would be rare.

41. We conclude that the PFD limits adopted here do not need to be tightened to address
mainbeam-to-mainbeam interference situations. Tighter PFD limits might overly constrain the NGSO FSS
operations. Instead, any protection needed for the small number of FS links that might suffer from
mainbeam interference can be accomplished on a case-by-case basis. For example, depending on the
specific circumstances, several techniques may be used to mitigate mainbeam interference situations: (1)
the FS link could be modified so that the operating margins or antennas can overcome any satellite
interference; (2) NGSO FSS déites could avoid transmitting mainbeam signals in the direction of the
incumbent FS links pointed at their orbital path; (3) FS operations may be moved slightly to avoid
mainbeam interference alignment; and (4) the FS link could be adjusted so that the ATPC level allows
sufficient margin to overcome satellite interference.

42. In frequency bands with co-primary services, new entrants in a band must coordinate their
operations with incumbent operations in order to minimize the possibility of harmful interference between
the sharing services. Therefore, new NGSO FSS applicants that operate in bands used by the FS must
ensure that their operations will not result in harmful interference to incumbent operations. In most cases,
the PFD limits we are adopting should ensure this result. Because NGSO FSS sitktewe different
operational characteristice., different minimum angles of operation), each NGSO FSS licensee will
have to determine whether incumbent FS operations with elevation angles more than 5 degrees above the
horizon will be affected and will be responsible for avoiding interference to incumbents, including possible
mainbeam to mainbeam alignments. Likewise, if FS links are to be licensed after commencement of NGSO
FSS operations, the FS applicarill e responsible for designing the link to be compatible with satellite
operations, including possible mainbeam to mainbeam alignments. We are particularly concerned with
incumbent FS operations that are used for public and other types of safety services. For these types of

" specifically, the record is insufficient to determine whether the ATPC circuitry would lower the fixed
operation’s margin to a sufficient level to cause an outage from a mailNB&@ sathite signal occurrence.
SeeSBC Comments at 3 and FWCC Comments at 12.

% SeeOctober 28, 199@x partefiling of FWCC.

% See e.g 47 C.F.R. §§ 25.203 and 101.103.
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services, even rare interference occurrences could create an unacceptable public or safety hazard; thus,
these operations should be protected from harmful interfeténce.

(i) Coordination of NGSO FSS with FS stations

43. Proposal TheNPRMproposed that NGSO FSS gateway receivers in the downlink (10.7-11.7
GHz) band would be protected from terrestrial transmitters through coorditatiém.the coordination
process, new facilities from either service are responsible for determining the location of existing operations
within a specified distance and using various techniques, such as antenna directionality, terrain shielding,
"RF" shielding, or frequency or geographic separation, to ensure that new operations can be accommodated
without causing unacceptable interference to existing operation®NHRM proposed to apply the existing
prior coordination procedures used for GSO FSS earth stations and terrestrial stations, as set forth in Parts
25 and 101 of the Commission's Rules, to NGSO FSS operdfiofiieNPRMalso sought comment on
whether we should adopt ITU recommendations, which are now under development, concerning
coordination areas for NGSO systems that are generally smaller than coordination areas for GSO
systems™® This is because interference occurrences between NGSO FSS gateway stations and terrestrial
stations are of a time-varying nature due to the continuous motion of the NGSO HRE, sat®pposed
to the constant interference signal level between GSO FSS and terrestrial stations. FindBRNhe
proposed to establish 100 km radius exclusion zones around the 50 most populated U.S. cities, wherein
gateways would be excluded for a specified number of years so as not to inhibit FS growth.

44. Comments Comsearch, SkyBridge and Boeing support applying to NGSO FSS gateways the
existing coordination procedures for GSO FSS earth stations, with some modifications to account for the
technical differences in NGSO FSS systéffisEor example, Comsearch indicates that our rules on earth
station coordination information, contained in Section 25.203(c)(2), need to consider NGSO FSS system
characteristics such as antenna pointing information. Comsearch also suggests that the Commission allow
industry groups such as the National Spectrum Managers Association (“NSMA”) to suggest the
appropriate rule changes and coordination data sufficient to account for NGSO FSS systems. Comsearch
also recommends that NGSO FSS coordination contours be calculated using the ITU-R Recommendation
IS.849 modification procedure to the ITU-R Recommendation 1S.847odi€t SkyBridge states that the
IS.849 procedure can be used until revisions to the ITU's RR Appendix 28/Apperitix“8pp. S77)

19 Harmful interference is that which endangers the functioning of a radionavigation service or other

safety services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating
in accordance with Commission ruleSee47 C.F.R. § 2.1.

11 NPRMat ¥ 22.

1925ee, .9 47 C.F.R. §§ 25.130, 101.103.

103 5eelTU-R Recommendation ITU-R 1S.849-1, Determination of the Coordination Area for Earth

Stations Operating with Non-Geostationary G&uaaft in Bands Shared with TerréstiServices.

194 comsearch Comments at 2, Boeing Reply Comments at 14, and SkyBridge Reply Comments at 50.

195 Comsearch Comments at 8ee alsplTU Recommendation ITU-R 1S.847-Determination of the

Coordination Area of an Earth Station Operating with a Geostationary Space Station and Using the Same
Frequency Band as a System in a Terrestrial Seraicd ITU Recommendation ITU-R 1S.849Eetermination

of the Coordination Area for Earth Stations Operating with Non-Geostationary Spacecraft in Bands Shared with
Terrestrial Services

1% WRC-95 changed the ITU RR numbering scheme. Therefore, the ITU RR procedures for

determining the coordination distance around an earth station for bands shared between space and terrestrial
(continued....)
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coordination method to account for NGSO satellite systems are considered a2 WA CSkyBridge notes

that although NGSO satellite systems have a greater range of pointing azimuths, the area of coordination
for NGSO satellite operations would be smaller than that of GSO satellite opet¥t®kygBridge predicts

that the WRC-2000 revisions to App. Sill account for the time varying nature of the horizon gain for a

given azimuth, thereby resulting in smaller coordination areas for NGSO FSS earth stations. Further, it
contends that the size of the coordination area does not necessarily preclude FS operations from a
geographic area, but defines the area over which interference analysis needs to be performed and potential
interference needs to be addressed among the affected parties.

45. FWCC opposes using GSO FSS coordination procedures for NGSO FSS operations and
relying on WRC-2000 changes to the ITU's App. S7 coordinatiomadst Specifically, FWCC argues
that coordination with NGSO FSS operatioril mequire more stringent procedures to account for NGSO
transmissions in multiple directions, and should take into account all of the factors likely to affect the
actual incidence of interference, such as antenna directionality, terrain shielding, radio frequency ("RF")
shielding, and frequency or geographic separafiodrEWCC also proposes that FS operators be required
to coordinate only over the azimuths actually used by the NGSO FSS gateway. FWCC further proposes
that, if an NGSO FSS earth station accepts a higher-than-desired interference objective when coordinating,
any subsequent FS applicant should be allowed to coordinate to the same highe&€IC also urges
the adoption of rules to improve the equity of the licensing process between FSS earth stations and FS
operations. Specifically, FWCC contends that the Commission often licenses FSS earth stations for a band
without inquiry into the actual amount of traffic to be carfi€d.Earth station licensees thus maintain
preemption rights for that unused spectrum over many square miles. FWCC also maintains that while the
Commission has spectrum efficiency requirements for FS links, no similar requirements exist for satellite
operations that share the same spectfnin addition to raising these issues in this proceeding, FWCC
also filed a Request for Declaratory Ruling and Petition for Rule Making (“Petition”) requesting similar
changes to our rules for other bands where FS operations share with FSS opérations.

(Continued from previous page)

radiocommunication services that were previously in Appendix 28 are now in Appendix S7. We will modify
Section 25.251 of our rules to reflex this chan§ee1998 ITU RR, Appendix SMethod for the determination

of the coordination area around an earth station in frequency bands between 1 GHz and 40 GHz shared between
space and terrestrial radiocommunication services.

197 skyBridge Reply Comments at 51.

1% F\WCC Reply Comments at 11.

199 gpecifically, FWCC states that if a gateway earth statioems a higher level of interference

because it does not plan to use the frequencies on which the interference is present, it must specify that a future
incoming Fixed station need not coordinate on those frequencies. If a gateeptga higher level of

interference because it is shielded by a local feature such as a building or a hill, itcepsaanew Fixed

station coordinated at the same higher level, if it is shielded by the same feature. If a gatewaygctption a

higher level of interference without explanation, then a future incoming Fixed station located in the same general
area can coordinate at the same higher IeéseeFWCC Comments at 20-21.

10 r\wCC Comments at 109.

111d. at 10. FWCC proposes that NGSO FSS systems be required to use at least the equivalent of 16-

QAM or a spectral efficiency of 4 bits/second/hertz.

112 seeRequest for Declaratory Ruling and Petition for Rule Making of the Fixed Wireless

Communications Coalition, RM-9649, filed May 5, 1999. FWCC's filing was placed on public notice June 11,
1999 See Public NotigeReport No. 2334.
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46. In response to FWCC'’s concerns, SkyBridge asserts that it will have to coordinate for all
azimuths because all azimuths will be used by N3 gateway stations, even though minimum
elevation angles may vaty’ SkyBridge agrees with FWCC that subsequent coordinations of either service
should be able to benefit from prior coordination agreements with higher-than-desired interference
objectives. SkyBridge opposes any modulation and efficiency constraints because it claims that higher
order modulation techniques to be more spectrum efficient would force satellite systems to increase the
power of their operations and make spectrum sharing more difficult.

47. FWCC also asserts that NGSO FSS gateway stations should be required to specify half of the
band to be left available for FS growth to improve the eqpfitthe Commission’s FSS-FS coordination
and licensing proces$’ Similarly, Comsearch argues that authorizing NGSO FSS earth stations to use
either the 10.7-10.95/11.2-11.45 GHz or the 10.95-11.2/11.45-11.7 GHz segments, but not both in any
given area, would allow new FS systems to gain frequency separation from earth stations in the
coordination process’ FWCC points out, however, that if neighboring gateway stations choose different
bands, they would, between them, foreclose FS operations in a geographi¢ #B&gBridge opposes
limiting NGSO FSS systems to half of the band because it would unnecessarily constrain NGSO FSS
systems without any demonstrated benefit for FS systéms.

48. FS commenters also urge the Commission to require mandatory RF shielding with a required
minimum of 18 dB of shielding in all directions around NGSO FSS gateway stationsilitatéathe
coordination and sharing process. SkyBridge states that there is no reason to require mandatory 18 dB
of shielding for all earth stations, but that shielding should be an option operators consider in order to
achieve coordination with either incumbent or new FS facilities. SkyBridge also argues that the cost of
shielding must be shared and proposes that NGSO FSS operators pay for shielding to protect incumbent
operations, but that new FS links in the band pay for any shielding to an NGSO FSS earth station if such
shielding is needed to achieve coordinatiSn.

49. FWCC states that SkyBridge's shielding proposals could significantly reduce the FS’s ability
to add new links. FWCC argues that FS entities should be able to benefit from RF shielding in the
coordination proces$. Therefore, FWCC proposes the concept of “virtual shielding” whereby an FS
applicant can assume 18 dB of "virtual shielding" around each NGSO FSS gateway, whether it is there or
not. Under this proposal, the NGSO provider retains the option to build the shielding or site its gateway
facility with natural shielding to meet this 18 dB requirement. FWCC contends that this method would
allow FS entities reasonable flexibility in the coordination process and, if necessary, R&ZSentities

113 SkyBridge Reply Comments at 51.

141d. at 53.
15 FWCC Comments at 19.

¢ Comsearch Comments at 7.

17 EWCC Reply Comments at 4.

118 SkyBridge Reply Comments at 53.
19 FWCC Comments at 9.
120 skyBridge Reply Comments at 55.

21 FyWwCC Comments at 10-11.
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would be allowed to meet the requirement through terrain shielding or actual shielding along the necessary
azimuths of the gateway operation.

50. Decision We conclude that coordination is important for sharing between NGSO gateway
stations and terrestrial operations, and that both NGSO FSS and terrestrial intéresiis equally on
coordination to protect their operations. The coordination procedures for FSS and terrestrial FS operations
are specified in Parts 25 and 101 of our rules, respectiveljhese procedures outline the steps that an
applicant must take in the coordination process, and are explained in more detail below. After reviewing the
record and current coordination rules, we conclude that the current procedures, with some modification,
shall be used to coordinate NGSO FSS and FS operations.

51. The coordination procedures for terrestrial FS operations with satellite operations are set forth
in Sections 101.21(f) and 101.103 of the Commission's Rules. Generally, Section 101.103 requires entities
to complete coordination prior to filing an application for authorization. The applicant must, through
appropriate analysis, select operating characteristics to avoid interference in excess of permissible levels to
other spectrum users. Section 101.103 also outlines the notification and response elements of the
coordination process, where applicants provide relevant information on their proposed operation to other
potentially affected entities. Section 101.21(f) further outlines the coordination process for FS links
sharing spectrum with satellite services. The FS applicant must first determine if its proposed link would
lie within the coordination contour of existing satellite service earth stations. The applicant must also
ensure that its proposed operations would not exceed the permissible level of interference allowed by our
rules. We find that the information specified and the process outlined in Part 101 of our rules are adequate
for coordination between FS operations and satellite operations and do not need modification.

52. We are revising here some of the Part 25 coordination rules for satellite operations to
accommodate new NGSO FSS systéthsThe Report and Orderin 1B Docket No. 95-117 removed
Sections 25.252-25.256 from our rules. Those sections specified thedniet determining certain
necessary coordination information such as coordination distances, rain scatter coordination distances,
permissible interference levels and other coordination param&teffie Commission found that because
the international coordination procedures contained in Appendix S7 of the ITU RR changed frequently, it
would simply reference Appendix S7 in our rules. Therefore, we amend Section 25.203 to reflect that
information regarding calculation of coordination information can be found in Appendix S7 of the ITU RR
and to reflect the relevant NGSO gateway station coordination information that must be provided to
terrestrial users.

122\We require prior coordination for licensing®$S earthtations and terrestrial fixed stations. Under

these procedures, the earth station applicant must, before filing an application with the Commission, identify all
potentially affected terrestrial licensees in the vicinity of their proposed earth stations and resolve all potential
interference problems with existing terrestrial licensees in the band. In its application, the applicant must certify
that coordination has been achieved with affected licensees. The Commission places the applications on public
notice, and existing licensees may file petitions to deny if coordination has not been completed. The earth station
license will not be granted until all interference issues are resolved. Similar procedures are followed when a
terrestrial station application is filed in shared frequency bands.

123 \We are also taking the opportunity in this proceeding to revise some of the Part 25 rules to comport

with previous Commission decisions, including, for example, correcting cross-references to revised coordination
rules.

124 seeStreamlining the Commission's Rules and Regulations for Satellite Application and Licensing
ProceduresReport and OrderlB Docket No. 95-117, 11 FCC Rcd 21581, at 1 52 (1996).
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53. Appendix S7 has been modified at WRC-2000 to account for coordination between NGSO
FSS operations and FS operatitiisAs noted by several commenters, the ITU has developed modified
procedures Recommendation ITU-R 1S.849 (“IS.849") to the ITUhadkiof calculating coordination
contours to account for the characteristics of NGSO versus GSO systems. If FS entities believe that
changes to Appendix S7 are not sufficient to address the coordination situation in the United States, they
can request that we revisit the coordination procedures for this'8affdherefore, other than amending
Part 25 to consider NGSO FSS sharing with FS systems, ilvenake no other changes in our
coordination process for operations in the 10.7-11.7 GHz portion at this time.

54. We recognize that the ITU coordination contour calculation methodologies in App. S7, 1S847
and 1S849 do not consider the effects of terrain shielding and RF shielding; these issues were raised by
FWCC. However, coordination contours are used to identify those operations where further interference
analysis must be done. Our rules require licensees and applicants to cooperate fully and make reasonable
efforts to resolve technical problems and conflicts that may inhibit efficient use of the spéttrum.
Therefore, we find that it is unnecessary to consider localized characteristics such as terrain and RF
shielding in coordination contour calculations. These issues may be considered in the subsequent
coordination analysis to ensure that adequate protection is provided to incumbent operations.

55. Regarding the issues raised in FWCC’s Comments and Petition concerning the equity of the
licensing and coordination of satellite operations sharing spectrum with FS operations, we will be
considering these issues in a separate proceeding because the issues are relevant to several bands where
satellite services and the FS share spectrum. On Octob20@3, the Commission adopted\atice of
Proposed Rule Makinm 1B Docket 00-203 to address the FWCC petitinThat item made proposals
to address FWCC's concerns about effective and equitable use of spectrum in bands shared by the FS and
FSS.

56. Regarding the use of RF shielding, we find that RF and terrain shielding will be useful tools in
the coordination and deployment of NGSO FSS gateway stations. However, we find that mandatory
shielding requirements would be unnecessarily burdensome on NGSO FSS operations. Further, although
“virtual shielding” may encourage NGSO FSS entities to site their gateways to take advantage of natural
terrain shielding, it would place the burden solely on the NGSO entity to provide for shielding in order to
share with FS operations. Our coordination and service rules already require Commission applicants and
licensees to deploy their operations in such a manner as to avoid harmful interference to other spectrum
users, to cooperate fully and make reasonable efforts to resolve technical problems that may inhibit the
most efficient use of the spectrum, and to avoid blocking the growth of systems as prior coofdinated.
Therefore, we encourage entities that wish to use the 10.7-11.7 GHz band to use various types of shielding
to meet these requirements. In particular, because NGSO FSS gateway operations do not focus their
signals in a single direction like FS operations, we encourage them to accept shielding by subsequent FS
entrants if the FS entity agrees to pay for it, as suggested by SkyBridge.

1% 5ee Provisional Final Acts of the World Radiocommunication Conference (“Istanbul 2000, WRC-

2000") at Appendix S7.

126 \We note that terrestrial operators have participated iceptings regarding U.S. preptions for

WRC-2000.
?"See47 C.F.R. §101.103(d)(1).

128 Notice of Proposed Rule Makin Docket No. 00-203, FCC 00-369, (released October 24, 2000).

129
Id.
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b. Gateway Siting Restrictions

57. Proposal. In the NPRM we proposed to establish exclusion areas around the 50 most
populated cities, as defined by the 1990 Census, in which NGSO FSS gateway stations could not be
located:®® Each exclusion area would consist of a 100 km radius around the city center. The exclusion
zone proposal was intended to provide a workable compromise to FS growth and NGSO FSS gateway
deployment based on the premise that satellite gateway stations did not have the geographical limitations of
terrestrial operations and could operate without being located in major metropolitan areas, where most
terrestrial operations are deployed. Further, because the relocation of some FS links to the 10.7-11.7 GHz
band from other bands was the primary factor in proposing exclusion zons¥?RiMproposed that any
exclusion area requirement have a sunset date. Specifically, we proposed to require NGSO FSS gateway
stations to avoid deployment in the designated areas for a specified number of gedsof 10 years) to
permit FS relocation. After this date, new NGSO FSS gateway stations would be able to lditee fac
within these areas and standard coordination procedures would dpply.

58. While sharing between NGSO FSS and terrestrial interests in the 12.75-13.25 GHz band will
be discussed below, we believe that it is appropriate to discuss here comments regarding exclusion zones
and their benefit for incumbent terrestrial operations in the 12.75-13.25 GHz Bhadl2.75-13.25 GHz
band is allocated on a co-primary basis to FS, FSS uplink, and mobile operations, and is used primarily by
Part 74 BAS and cable television relay (“CARS”) service and Part 101 fixed microwave service. As the
commenters point out, exclusion zones in the 10.7 GHz downlink band would @etfastoexclusion
zones in the 12.75 GHz uplink band because the gateway earth station will typically provide links for all
authorized bands? In the NPRM, however, we tentatively concluded that exclusion areas are not needed
in the 12.75-13.25 GHz band, given the maturity and use of the spectrum and that it is not targeted for
relocated systentd€® With the information provided in the record, we will address exclusion zones for both
the 10.7-11.7 GHz and 12.75-13.25 GHz bands jointly to determine their ability to facilitate spectrum
sharing between NGSO FSS gateways and terrestrial operations.

59. Comments.In initial comments filed in response to tR€RM terrestrial FS interests argue
that exclusion zones are justified and necessary to promote the future growth of terrestrial services. FWCC
states that NGSO stations have greater geographic flexibility in the 10.7 GHz band than FS links, whose
sites are tied to customer locations and line of it€omsearch and FWCC state that most new terrestrial
fixed stations in the 10.7 GHz band are due to expansion of existing FS operations in the band, not
relocation of FS links from other bands, so no sunset date should apply to exclusioli’Z0oesearch
argues that the 11 GHz band is the only short haul band where the channel bandwidths and available
equipment support transmission above 45 megabits pend€tVb/s”) and is extensively used by local

PONPRMat 1 23-25.
1id. at 11 24-25.

132 Comsearch Comments at 5.
) NPRMat { 34.

134 FEWCC Reply Comments at 8.

135 Comsearch Comments at 5 and FWCC Reply Comments at 7.
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telecommunications access providers and cellular compahi¢d/NCC states that normal growth of the
FS includes an additional coordination of 2000 frequencies pef¥ear.

60. In its initial comments, SkyBridge argues that all exclusion zone proposals are arbitrary and
without technical justification. SkyBridge also states that gateway siting restrictions are unnecessary
because NGSO FSS gatewaydl Wwe coordinated and shielding may be applieBkyBridge further
maintains that the proposed exclusion zones do not accurately define those geographic regions that could
benefit from an FS head-start and would significantly constrain NGSO FSS operators in selecting the most
appropriate gateway sit&5.

61. As previously discussed, in November 1999 SkyBridge and the FWCC filed ajojdrte
letter indicating that they had negotiated an agreement on appropriate rules to govern the shared use of the
10.7-11.7 GHz band by the FS and NGSO F83n December 1999, SkyBridge and FWCC submitted
the agreement as a proposal in this proceedimgtwo ex parte communications, SkyBridge/FWCC
describe the proposal as differing in several important respects from both the NGSO FSS/FS regulatory
scheme set out in ttéPRMand from the views they expressed in their initial comments. Specifically,
SkyBridge and FWCC propose, in lieu of exclusion zones, criteria for identifying FS “growth zones.”
Under the proposal, the location of NGSO FSS gateway earth stations would not be restricted, but the
NGSO FSS operator would assume certain obligations during coordination that would protect incumbent
FS facilities from interference on existing and possible future channels in the growthi*2oAegrowth
zone would be defined as any county in which, based on a semi-annual determination, at least 30 FS
frequencies are licensed to transmit in the 10.7-11.7 GHz band. SkyBridge and FWCC recommend that the
Commission issue at 6-month intervals a list of counties that qualify as growth zones. The suggested
coordination procedures within growth zones would, for example, protect FS facilities on all transmit
channels in the frequency band, even if the facility was not operating on some of the channels at the time of
coordination; require NGSO FSS stations to mitigate interference from new FS stations attempting to
locate within a growth zone; and require NGSO FSS stations to apply to all fixed stations entering the
growth zone the same aggregate level of interference that it agrees to accept on any given azimuth from any
one fixed statiof:"

62.In December 1999, the Commission issuedPublic Notice soliciting comment on the
SkyBridge/FWCC proposaf> Commenting parties generally support the proposal; however, some
express concern that county boundaries may not accurately reflect FS use in a particular geographic area.
The Association of American Railroads (“AAR”) states that it believes that the SkyBridge/FWCC proposal
represents a reasonable compromise that balances the continued ability of the FS to use the band with the

13¢ Comsearch Comments at 3.

137 FEWCC Reply Comments at 8.

138 SkyBridge Reply Comments at 58.

139 SeeNovember 12, 1996x parteletter to Dale Hatfield, Chief of the Office of Engineering and
Technology from SkyBridge LLC and the FWCC.

140 5ee ex parttetter filed by SkyBridge and FWCC on Decembet @99 and supplemented on
December 221999.

141 SeeDecember 81999 and Bcember 221999ex partesfrom SkyBridge and FWCC.

142 5ee Public Noticareleased December 21999, DA 99-3008.
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ability of the NGSOFSS proponents to deploy their earth statibhsNonetheless, AAR, Bell Atlantic,

and SBC argue that basing growth zones on county boundaries will produce anomalous results since small
counties would require more dense FS use to qualify as growth zones, whereas larger counties would
require less dense FS use to quafifySBC points out that far fewer growth zones would be identified on

the East Coast than the West Coast, and is concerned that the plan would not adequately accommodate FS
facilities that have to relocate from the 2 GHz band to the 11 GHz '‘Ba#dR and Hughes
Communications, Inc. (“Hughes”) recommend that if we adopt the proposal we should be flexible and
entertain favorably requests for waiver of the rules where necessary for the continued viability of FS
incumbents™® Hughes notes that the agreement does not explain why “30” licensed FS frequencies is the
threshold for identifying a growth zone, questions whether this number is appropriate, and asserts that
implementing the concept of licensed “frequencies” is unclear since licensed bandwidthi$ Attingugh

it applauds the efforts of SkyBridge and FWCC to establish reasonable band sharing arrangements, Bell
Atlantic prefers that the coordination procedures suggested for growth zones actually be applied
everywhere to protect FS facilitié®.

63. Comsearch states that the use of growth zones, while somewhat arbitrary in definition and
scope, reflects an improvement over exclusion zones. However, Comsearch recommends that private
coordinators, rather than the Commission, administer the procedure. Comsearch states that frequency
coordinators can readily identify growth zones on a real-time basis at the time of the coordination request,
and that this procedure would be more effective at tracking changes in 11 GHz usage than a list issued once
every 6 month® SBC also believes that the identification of growth zones should be ongoing and part of
the coordination proces®. Comsearch also claims that some of the suggested coordination procedures for
use within growth zones need clarification, and prefers that existing coordination procedures for FSS
facilities be improved €.g, earth station location and mitigation techniques, maximizing antenna
discrimination, specifying frequencies actually required, limiting pointing azimuths, disclosing terms of
coordination agreements).

143 AAR Comments of January 12, 2000 at 1.

144 As an example, Bell Atlantic cites San Bernardino County, CA, which, Bell Atlantic maintains,

covers over 20,000 square miles and is equivalent to 61 counties between New York City and Northern Virginia.
Bell Atlantic Comments of January 12, 2000 at 5&e als®AAR Comments of January 12, 2000 at 2; SBC
Comments of January 12, 2000 at 3-4.

145 SBC Comments of January 12, 2000 at 3-4. The 10.7-11.7 GHz band was identified for future use by
fixed operations that must be relocated from the 2 GHz b&esdAmendment of Section 2.106 of the
Commission's Rules to Allocate Spectrum for Use by the Mobile Satellite SSeimand Report and OrdeET
Docket No. 92-9, 8 FCC Rcd 6495 (1993) (“Emerging Technologygeding”). See also, First Report and
Order and Further Notice of Proposed Rule Makikd, Docket No. 95-18, 12 FCC Rcd 7388 (1997) (“2 GHz
MSS Allocation Praeeding”).

146 AAR Comments of January 12, 2000 at 1-2; Hughes Comments of January 12, 2000 at 7.

14" Hughes Comments of January 12, 2000 at 6-7.

148 Bel| Atlantic Comments of January 12, 2000 at 1.

149 comsearch Comments of January 12, 2000 at 2-3.

150 SBC Comments of January 12, 2000 at 4.

151 Comsearch Comments of January 12, 2000 at 6.
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64. Although it generally supports the growth zone concept, Virgo contends that limiting the 11
GHz band to gateway earth stations is not justified for all NGSO FSS networks, even though it may be
appropriate with respect to sharing among SkyBridge earth stations arfd\Egjo maintains that NGSO
FSS systems that employ dhitee technology that differs markedly from SkyBridge's sub-geostationary
circular orbit model will not pose the same interference threat to fixed operations and should not be
constrained by the suggested coordination agreement if it is addpted.

65. The Society of Broadcast Engineers, Inc. (“SBE”) also supports the growth zone proposal, but
argues that further analysis must be done for gateway uplinks wishing to operate in the 12.75-13.25 GHz
portion of the TV Broadcast Auxiliary Services and Community Television Relay Service bands. For
example, further analysis would be needed to determine what minimum number of BAS or CARS facilities
would trigger a growth zone designation at 13 GHz. Given the presence of mobile or portable BAS
operations, SBE recommends that gateway uplinks in the 13.15-13.25 GHz portion of that band be
precluded from locating within 50 km of the top 100 TV markets. Since BAS and CARS links may cross
county boundaries, SBE also recommends that for a given link that crosses county boundaries, both the
transmit and receive facilities count in each county in determining growth zones at 1% GHz.

66. Decision. We conclude that the record supports the adoption of some restrictions on NGSO
FSS deployment in the 11 GHz and 13 GHz gateway bands in specified geographic areas in order to
protect incumbent services’ use of the bands. Because any restrictions on gateway stations using downlink
bands would apply as a practical matter to their corresponding uplink bands, any regulatory scheme to
promote spectrum sharing between NGSO FSS gateway operations and incumbent operations needs to
address the needs of incumbent operations in both the uplink and downlink bands. The record indicates that
geographic protection zones will not only benefit FS operations in the 11 GHz band, including both
incumbent operations and those that will relocate from other bands, but also BAS and CARS operations in
the 12.75-13.25 GHz band. TV stations in major metropolitan areas, for example, may need some form of
protection in specified geographic areas to ensure that TV stations will be able to deploy new BAS
operations to accommodate the transition to digital*fV.

67. We agree with the majority of commenters that the growth zone concept, which focuses on
coordination procedures to protect incumbent services within specified geographic areas, would provide a
more efficient and flexible approach to band sharing than exclusion zones in most cases. We also concur
with commenters that the implementation of the growth zone concept would appropriately be included in
existing coordination procedures, which would not require direct Commission involvement. Nonetheless, we
conclude that, based on the record here, the growth zone concept needs further analysis in order to address
better the needs of all affected parties. For example, most commenters would prefer that the boundaries for
growth zones be based on a uniform measurement so that density of FS use be the primary factor in

152 Hughes also argues that the 11 GHz band should not be limited to gateway earth stations, and

recommends a numeric limit 58S earthtations of any type as well as limits ateive antenna gain to protect
FS facilities, as requirements that would be easier to administer than other proposals. Hughes Comments of
January 12, 2000 at 3-5.

133 Viirgo Comments of January 12, 2000 at 3-4.

154 SBE states that it hopes to resolve issues relating to the 12.75-13.25 GHz band through negotiations

with SkyBridge. SBE Comments of January 12, 2000 at 2-4.

155 For example, we note that the number of television stations could double with the conversion to

digital television, so an increase in TV BAS operations could result. While the date for conversion to digital
television is December 32006, there are provisions for extension beyond this dade. Balanced Budget Act of
1997, adding new paragraph 47 U.S.C. §309(j)(14)(b).
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identifying growth zones, including the possible relocation of FS facilities from other bands to the 11 GHz
band. We also must analyze whether, in order to provide equitable band sharing with mobile and
temporary fixed BAS and CARS operations in the 13 GHz band, the growth zone concept has to include
some exclusion areas for siting NGSO FSS gateway stations or whether other coordinatids maty

promote band sharing between these services. Thus, in a future separately docketed proceeding, we will
evaluate methods for defining growth zones that serve all interested parties in the A8SSgateway

bands (10.7-11.7 GHz, 12.75-13.25 GHz, and 13.8-14.0 GHz bands).

C. Restrictions on GSO FSS Operations

68. Proposal As noted above, the 10.7-11.7 GHz band is allocated on a co-primary basis to the

FSS for international systems (downlink®). The international system only requirement is set forth in
footnote NG104 of the Table of Allocatiold,and is designed to limit the number of FSS earth stations to
enable sharing of the band with the FS. To further promote sharing, our rules limit FSS operations to the
10.95-11.2 GHz and 11.45-11.7 GHz portions of the b&ndlthough theNPRMproposed to remove the
international requirement for NGSO FSS gateway downlinks and also proposed to allow such gateways to
gpe;agg in the entire 10.7-11.7 GHz band, we did not propose any changes for GSO FSS systems in this

and.

69. Comments. GSO FSS providers argue that NG104 should be modified to also allow GSO
FSS systems to operate domestically and in the entire 10.7-11.7 GHz band. Loral Space and
Communications Ltd. (“Loral”) states that removal of the international system only requirement would
allow GSO FSS systems to enhance network productivity and maximize use of the Kti-BPamhmSat
argues that we should not place GSO FSS operations at a competitive disadvantage by allowing domestic
NGSO FSS, but not domestic GSO FSS, stations in the Ku-band. PanAmSat further argues that we
should not subject GSO FSS systems to the rules proposed for NGSO FSS systems. In particular,
PanAmSat contends that the large exclusion zones proposed for NGSO FSS earth stations are not
appropriate for GSO FSS stations because the latter may have to be integrated into existing sites, such as
video production facilities, corporate offices, or Internet access points. Accordingly, PanAmSat proposes
that GSO FSS earth stations be permitted inside NGSO FSS exclusion zones on a case-by-case basis, if a
need is demonstrated for a station within a zone and if the station is fully coordinated with existing FS
facilities and will not constrain future FS use of the b&hd.

70. Comsearch and FWCC state that allowing GSO operations in the entire 10.7-11.7 GHz band
would eliminate coordination by frequency separation and would inhibit new FS instail&tioRg/CC
states that limiting GSO operations to international systems will control the number of earth stations and

156 seeTable 1 followingf 6,supra

157 See47 C.F.R. §2.106, footnote NG104.

18 Seeq7 C.F.R. §25.202 (a)(1)
19 NPRMat § 17. We note that in Appendix A of tNERMwe inadvertently proposed to amend
Section 25.202 to allo®SO FSS systems to operate in the entire 10.7-11.7 GHz band.

189} oral Comments at 4.

161 pANAMSAT Comments at 20-21.

182 comsearch Comments at 7 and FWCC Reply Comments at 3.
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facilitate sharing of the bari® FWCC further states that there is no need to permit GSO operations on a
comparable basis to NGSO operations in the band to maintain competitiveness because there are technical,
regulatory, and market differences between the two satellite seRices.

71. Decision. We are adopting our proposals to remove the international requirement for NGSO
FSS systems in the 10.7-11.7 GHz band and to permit such systems to use the entire band. These
proposals were broadly supported, and the record demonstrates that the band can be shared by the NGSO
FSS and FS. We also find persuasive the arguments of the FS community that expanded GSO FSS use of
this band should not be permitted. We believe that FS growth could be significantly inhibited if we were to
authorize domestic and international GSO FSS use of the entire band because of the large number of GSO
earth stations that would likely be deployed. Further, we find that other bands that are available for FSS
downlink use are adequate to ensure GSO FSS gtBwikccordingly, we adopt our proposals and limit
domestic and international FSS use of the entire 10.7-11.7 GHz band to NGSO FSS gateways. GSO FSS
earth stations will continue to operate internationally in accordance wittdNG

d. NGSO/GSO FSS Downlink Sharing

72. After evaluating the extensive record in this proceeding, including the work of the ITU-R study
groups and the results of the WRC-2000, we find that the compromise solutions reached in the international
meetings provide the basis to allow NGSO FSS operations to share successfully with GSO FSS networks
without causing unacceptable interferetiGe. The specific technical conclusions from these meetings,
which are included in the record in this proceeding and have been incorporated into the Provisional Final
Acts of WRC-2000, represent the most comprehensive and current studies on NGSO FSS and GSO FSS
co-frequency operations to date. We conclude that these power limits, which include single-entiyEPFD
limits and aggregate EPRd limits for NGSO FSS operations, adequately protect GSO FSS operations
and we will require NGS®SS systems to comply with each type of limit, as appropriate. In addition, we
find that the single-entry and aggregate EPFD limits we are adopting also define the level of acceptable
interferl%gce from a NGSO FSS system into a GSO FSS system under our rules, as proposed in the
NPRM

73. Further, we note that WRC-2000 modified footnotes S5.441 and S5.484A to indicate that
NGSO FSS applications are subject to standard ITU coordination under S9.12 with other NGSO FSS
systems. These footnotes also state that NGSO FSS systems shall not claim protection from GSO systems
operating in accordance with the ITU Radio Regulations and that NGSO FSS systems shall operate in such
a way that any unacceptable interference that may occur during their operations shall be rapidly eliminated.
We find that the modifications to footnotes S5.441 and S5.484A are consistent with our decisions in this
document and, accordingly, adopt the WRC-2000 version of these footnotes in our Table of Frequency
Allocations.

183 FWCC Reply Comments at 4.
*%1d. at 4-5.

185 Those other bands are 3.7-4.2 GHz, 11.7-12.2 GHz, 18.3-18.8 GHz, and 19.7-20 QeB4Z.
C.F.R. §25.202 (a)(1).

1% | this section, we address only the NGSO FSS downlink bands. Many of the same sharing

principles discussed herein are also applicable to the NGSO FSS service uplink band at 14.0-14.5 GHz.

%7 NPRMat ¥ 28.
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(0 Single-Entry EPFDgown Limits

74. Single-entry limits define the EPRéa. limits that must be met by each NGSO FSS system
resulting from emissions from all satellites in the system. There are 3 elements comprising the single-entry
limits that must be met by each NGSO FSS system: (1) “validation” ERFDnits, as well as more
stringent “validation” EPFRw. limits for specific size antennas located at high latitudes; (2) “operational”
EPFDiown limits, which protect against synchronization loss (“sync 16&si GSO FSS earth stations
between 3 and 18 meters in diameter; and (3) “additional operational” J&R fidits, or “operational
masks” for 3 meter and 10 meter GSO FSS earth stations. It is the combination of these single entry limits
with the aggregate limits discussed below that provides adequate protection of GSO FSS networks from
NGSO FSS interference. As discussed in more detail below, the ITU Radiocommunication Bureau (“ITU-
BR") will perform an assessment on each NGIS&5 system to verify that the system does not exceed the
validation limits. The ITU-BR will not make any similar such finding regarding NG=3 system
compliance with the operational and additional operational limits; however, these limits must be met by
each NGSO FSS system in operation.

75. Proposal In theNPRM we indicated that the EPEda, limits needed to adequately protect
GSO FSS operations would probably not vary greatly from the provisional &RHiBIits adopted at
WRC-97'% We stated that “[i]f no acceptable alternative is developed, we believe these provisional limits
would be adopted as the international sharing criteria at WRC-2000.” Further, we requested comment on
the WRC-97 provisional EPR&\ limits.*”

76. Comments.Some commenters initially expressed concern over the adequacy of the WRC-97
provisional limits and during the course of the technical studies the GSO FSS and NGSO FSS proponents
proposed different sets of single-entry ER&R limits."”* The supplementalilihgs, however, from
members of the GSO FSS and NGSO FSS communities demonstrate support for the single-eaéfy EPFD
limits agreed to at the CPM and eventually adopted by WRC-280the commenters recognize that each
of the elements of the single-entry ERER limits agreed upon at the CPM addresses a separate
requirement of NGSO FSS or GSO FSS operators and that it is a combination of these limits, as well as
the aggregate limits, that will adequately protect GZ83 networks.

188 seeProvisional Final Acts WRC-2000, Article S22 Table S-22-4A. The ITU-R agreed upon sync
loss criterion is contained in recommends 3.2 of ITU-R Recommendation S.1323. Sync loss is generally defined
as the disruption in the transmission of a digital signal resulting in either lost data or reduced transmission
capacity. The impact of sync loss on GSO FSS networks can be significant becausé dhatge time eeeds
the duration of interference due to the additional “recovery” period needed to reacquire the signal. For example,
as noted by PanAmSat, sync loss of a radio path in a telephone network could result in a large number of users
having to redial dropped connections. Sync loss of a cable or broadcast feed could cause loss of video
information to a large viewing audiencBeePanAmSat Comments at 22.

189 The WRC-97 provisional limits were incorporated into Article S22 of the ITU Radio Regulations. It

should be noted that the WRC-97 provisional EHFRiiXs are only comprised of the validatiofPED limits.

YONPRMat 1 26.

"1 SeePanAmSat Comments at 9-13 and Appendix A, GE Comments at 20, and Satellite Coalition

Comments of July 29, 199%ee alsc&kyBridge Comments at 32-36, 39; and SkyBridge Reply Comments at 27-
28.

12 5ee, e.gHughes Supplemental Comments at 2, Lockheed Martin Supplemental Comments at 4-5,

PanAmSat Supplemental Comments at 2, GE Supplemental Comments at 2, and SkyBridge Supplemental
Comments at 12-14.
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77. Decision The limits adopted by WRC-2000 were developed using the agreed upon criteria
developed by the ITU-R. The JTG 4-9-11 (1) studied the characteristics of the GSO FSS systems to be
protected, (2) defined protection criteria for GSO FSS systénasid (3) based on these parameters,
determined the level of interference that could be accepted from NGSO FSS systems. We find, based upon
the technical work adopted by the WRC-2000 and the record developed in this proceeding, that the
international consensus single-entry ERd&Rlimits for 0.6, 1.2, 3, and 10 meter GSO FSS receive earth
station antennas are appropriate for adoption domesti€aligpecifically, we believe that NGSO FSS
adherence to the three elements of the single entry liéts \(alidation limits, operational limits, and
additional operational limits), as well as the aggregate limits discussed below, will adequately protect GSO
FSS networks. We adopt these limits as new rule Section 25.208(d), Section(fp5&@B Section
25.208(g) of the Commission's Rules, contained in Appendix A of this First R&Below we discuss the
importance of each of the three elements that comprise the single-entry limits.

78. The first set of limits are the “validation” EPE) limits or validation mask§® These
validation limits represent the maximum allowed EPFD, for a specific earth station antenna size, at any
point on the surface of the Earth resulting from the worst case statistical interference levels of a single
NGSO FSS systeMi! The ITU-BR will determine whether an NGSt3S system meets these limits using
software developed in accordance with the ITU agreed upon methodBlagzSO FSS systems that were
submitted to the ITU-BR prior to WRC-2000 must submit supplemental information to allow the ITU-BR
to assess compliance with the validation lifitsAny NGSO FSS system that fails the ITU-BR validation
test would receive an unfavorable finding from the ITU-BR, and would therefore not be entitled to

3 The ITU-R reached agreement that aggregate NGSO FSS transmissions not be responsible for more

than 10% of the amount of time for which the link C/(N+I) ratio is permitted to fall below the shortest-term
performance threshold defined for the considered IB&eSection 3.1.2.1.2 (b) of the CPM Report to WRC-

2000. This criterion is defined in ITU-R Recommendation S.13%ITU-R Recommendation S.1323,

“Maximum Permissible Levels of Interference in a Satellite NetwGi&@/FSS; NON-GSO/FSS; NON-

GSO/MSS Feeder Links) in the Fixed-Sliie Service Caused by other Co-directional Networks below 30 GHz.”
Several commenters accept the use of this criterion in developing dape&iPFRQow, limits to be met by

NGSO FSS systemsSeee.g, SkyBridge Comments at 25-26 and 32; PanAmSat Comments at 5 and 9; Telesat
Canada Comments at 4.

174 We note that in the 11.7-12.2 GHz band, the Commission routinely auth®@8£2$SS earth
stations having an antenna diameter of 1.2 meters or greater. Nevertheless, for the GEMEBSE earth
stations, the EPFaw limits adopted represent the protection level that would theoretically be required.

175 SeeAppendix A.

178 These validation limits must be met by eAfBSO FSS system individlly and are therefore

considered “single-entry” validation limits.

17 SeeProvisional Final Acts WRC-2000, Table S22-1A.

178 | TU-R Recommendation BO.1503 contains the specification for the software which the ITU-BR will

use to determine whether a NGSO system meets the single-entry.&REDdation limits. SeelTU-R
Recommendation BO.1503 entitled, “Functional Description to be Used in Developing Software Tools for
Determining Conformity of noiSO FSS Networks Withiinits Contained in Article S22 of the Radio
Regulations.” The output of the software is represented by continuous curves of cumulative density function
(CDF) as a function of percentage of time which will be compared to the single-entry validation limits contained
in Article S22, Table S22-1A.

17 seeResolution COM 5/31 of the Provisional Final Acts of WRC-2000, which addresses
implementation dates for the actions taken at WRC-2000.
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international frequency protection. The WRC-2000 adopted more stringent validation limits, also verified
by the ITU-BR, to protect GSO FSS earth stations located at extreme latifudés.find that these
validation limits are appropriate for adoption domestically because they provide an upper bound on the
NGSO FSS interference received by a GSO FSS earth station anywhere on Earth.

79. The “operational” EPFRw, limits protect GSO FSS links from sync loss. Operational
EPFDiown limits are specified as a maximum ERERlimit that may never be exceeded into an operational
GSO FSS earth station antenna equal to or greater than 3 meters in diameter; that is, these limits are
applicable 100% of the timé&" These limits are more stringent than the validation limits. The ITU-BR,
however, does not make a finding with respect to NGSO FSS compliance with operational limits.

80. The “additional operational” EPREM limits, or as referred to by some parties, “operational
masks,” afford GSO FSS operators further assurance that NGSO FSS sy8tem$ vause them
unacceptable interference. Additional operational limits, which apply only to 3 meter and 10 meter GSO
FSS earth station antenri&stepresent the actual, rather than worst case, interference levels from a NGSO
FSS systen’> These limits are also more stringent than the validation limits and will not be verified by the
ITU-BR. However, Administrations implementing NGSO FSS systems are required to commit to the ITU
that its system(s) will meet the additional operational ERbmits."**

(i) GSO FSS Reference Earth Station Antenna Pattern

81. The GSO FSS earth station antenna pattern is an important component in the assessment of
interference from NGSO satellites into GFSS earth station receivers. This is because of the highly
directional nature of GSO FSS earth station antennas. Indeedd=PBRIefined as a function of the

180 The validation limits foNGSO FSS saliites that are bove 57.5 degrees Northeatitude and
below 57.5 degrees Southern latitude are more stringent because of the increased susce@8ityS6 earth
stations operating at these latitudesameive NGSO FSS interference. The wanted signal level received by GSO
FSS earthtations at extreme latitudes is attenuated significantly due to the increased transmission path (from
GSO orbit to earthtation location) and the use of edge-of-beam satellite transmissions to serve these geographic
areas. In addition, the relatively light population density at these latitudes B8O FSS systems to direct
fewer active satellite beams to these areas, thereby, generating less power and reducing the level of interference.

181 This is because susceptibilityRM$SO FSS induced sync loss only occurs during an “in-line” event.

An “in-line” event is a physical phenomena in which a GSO FS38igtBlGSO FSS salite andGSO FSS
earth station are aligned in a straight line. During an in-line evenG3keFSS earthtation would eceive the
highest interference level from the transmitt@SO FSS saliite through the mainbeam of ti&SO FSS earth
station antenna.

182 Generally, the larger tH8SO FSS earthtation antenna, the more stringent the requUN&SO FSS

EPFDyown limits. This need for the more stringent limits is due to the higher main beam gain associated with
larger GSO earthtation antennas. Adopting EPE limits for protection of 3 and 10 met&SO FSS earth
station antenna sizes should also praB80O FSS earthtaions between 3 and 10 meters in diameter.

183 The actual interference from a NGSO FSS system is represented by a continuous curvegf, EPFD

levels not to be exceeded for percentagesraf from 0% to 100%.

184 Administrations implementinlGSO FSS saliite networks in frequency bands where additional

operational limits have been established are required to commit tHeGH@ FSS systemilvmeet the
additional operational EPRR\. limits that are specified in Table S22-4A1 under No. S22.51. WRC-2000
included this additional requirement in Appendix S4, Item A.15 of the Radio RegulaBenBrovisional Final
Acts of WRC-2000, Appendix S4, Annex 2/&ee alsdresolution COM 5/31.
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GSO FSS earth station receive antenna patteriThe ITU-R has also developed a new GSO FSS
reference pattern to be used in sharing studies between NGSO FSS and GSO FSS systems, which takes
into account the time-varying nature of NGSO FSS interferéic&he new GSO FSS reference pattern

differs from the requirement currently specified in Section 25.209 of the Commission's Rules. The Section
25.209 requirement was developed tdlitate GSO to GSO sharing where a constant level of interference

is present. The new reference pattern, on the other hand, takes into account the transient nature of NGSO
FSS interference by averaging the peaks and nulls of a GSO FSS earth station antenna, rather than
conservatively specifying an envelope of the sidelobe peaks. SkyBridge supports the use of the new GSO
FSS reference antenna pattéfn.No parties objected to the use of this new pattern in the international
process or within the domestic proceeding.

82. Accordingly, we will incorporate the new GSESS reference antenna pattern in the rules for
EPFDiown > This new pattern will be assumed whenever interference assessments betwdeBSa0
NGSO FSS systems are performed. We do not see the need, however, to modify the antenna performance
standards contained in Section 25.209 of the Commission's Rules. This requirement remains applicable to
sharing scenarios involving a constant level of interferemge GSO to GSO sharing) and will continue to
be the standard used for FSS earth station licensing.

(iii) Domestic Implementation of Single-Entry Limits

83. Many of the GSO FSS interests emphasize the importance of the Commission adopting
detailed rules and procedures to ensure compliance with the appropriate limits of each NGSO FSS system
licensed by the Commission or authorized by the Commission to provide service in the Unitetf°States.

GE American Communications, Inc. (“GE”) and PanAmSat, in particular are concerned that the.EPFD
limits must be accompanied by adequate monitoring and enforcement measures to ensure that NGSO
systems comply with the limit€® In addition, Hughes, an applicant for two NGSO FSS systems in the
Ku-band, states that it will provide the Commission with the available information to help the Commission
devise workable validation and enforcement mechanisms for NGSO system compliance with the limits and
encourages the Commission to require these same commitments from all NGSO FSS applicants.

84. SkyBridge and Boeing assert that the Commission should conform to the framework of the
compromise CPM agreement as it develops additional regulatory measures and should not impose new,

185 Section 25.201 of the Commission's Rules, 47 C.F.R. §25.201, is amended to include the definition
of EPFD.

18 SeelTU-R Recommendation S.1428, “Referef @S Earth —@tion Radiation Patterns for Use in
Interference Assessment Involving NON-GSO #iade in Frequency Bands Between 10.7 GHz and 30 GHz,”
June 25, 1999.

187 SkyBridge Comments at 99.

18 Seeq7 C.F.R. § 25.208(d) (EPFD défion which include reference earth station antenna pattern);
seefootnote 1 to Table 1D in Section 25.208(d) (ITU Rec. S.1428 shall be used only for the calculation of
interference from non-GSO FSS systems into GSO FSS systems).

189 Hughes Supplemental Comments at 2, Lockheed Martin Supplemental Comments at 4-5, PanAmSat
Supplemental Comments at 2-3, and GE Supplemental Comments at 3.

1% GE Supplemental Comments at 3 and PanAmSat Supplemental Comments at 11-12.

91 Hughes Supplemental Comments at 2-3.
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excessive burdens that hinder the provision of NGSO FSS services to the"puBligyBridge suggests

that the Commission incorporate by reference into its rules the assessment procedures for the operational
limits ultimately developed by the ITU-R Virgo and Lockheed Martin state that the nature of the
compromise arrangement with its reliance on “operational” and “additional operational” limits that are not
subject to verification by the ITU places much of the burden of ensuring compliance with the regulations on
each government's Administratioti.

85. As discussed below, we are adopting implementation procedures for single-entry validation
limits and a separate set of procedures for operational and additional operational limits. We believe that
the specific implementation measures discussed below will ensure that RESQystems i indeed
adhere to the applicable EPFD limits. In addition to ensuring protection of GSO FSS networks, the
implementation framework will assist the Commission in its need to confirm to the ITU that the appropriate
limits are being met. Further, it will enable the quick identification of any NES® operations in excess
of the single-entry limits.

(iv) Domestic Implementation of Single-Entry  Validation
EPFDdown I|m|tS

86. Proposal In the NPRM we noted the importance of establishing an accepted method for
validating within the United States that a NGSO FSS system meets the appropriate EPFD limits, as well as
for confirming the information about the NGSO system that is sent to the ITU. We also proposed that the
NGSO FSS applicants provide the Commission with sufficient information on their respective NGSO FSS
system characteristics to allow proper modeling of the system in computer simifatitis. noted that
the ITU-R was developing a functional description for software to be used by the ITU-BR to determine
whether a NGSO FSS system meets the required limits.

87. CommentsSkyBridge and Loral assert that the Commission should incorporate the validation
limits agreed to at the CPM into our rules and require all NGSO FSS applicants to provide all of the
information required by the ITU-BR for validatidff. In terms of how compliance could be met,
SkyBridge supports the proposal that the Commission either rely on the validatércted by the ITU-

BR or that we undertake such validation using the same software “tool” (specification) as the {{U-BR.
PanAmSat asserts that there is no need to incorporate the validation limits into the Commission's Rules.
Instead, PanAmSat proposes we impose as a license condition that anA$SSYstem may not begin
operations until the ITU confirms in writing that the licensee has met the validation mask requirement and
this determination is forwarded to the Commissi6n.

192 Boeing Supplemental Comments at 4 and SkyBridge Supplemental Comments at 3.

193 SkyBridge Supplemental Comments at 15.

19 Lockheed Supplemental Comments at 6-7 and Virgo Supplemental Comments at 3-4.

195 gpecifically, we proposed that eadBSO FSS applicant provide its hand-over andliate

switching strategies, satellite beam patterns, and earth station antenna patterns. Further, we proposed that each
NGSO FSS applicant provide the ivalb parameters required to comply with the U.S. international obligations
required in Section A.4 of APS4 of the ITU Radio Ratjons. NPRMat { 81.

19 skyBridge Supplemental Comments at 13 and Loral Supplemental Comments at 5.

197 SkyBridge Supplemental Comments at 13-14.

19 panAmSat Supplemental Comments at 13.
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88. Boeing and STA support the idea of a software simulation tool being used to verify compliance
of NGSO FSS systems, however, they discourage the Commission from adopting any one of the currently
existing simulation tools, until all of the various software tools that have been developed have undergone
further analysi$”® STA agrees that we should adopt a validation process for domestic use and require
NGSO FSS applicants to disclose the requisite system parameters and provide any software elements
necessary to supplement the core validation soft#areSTA further asserts that the core validation
software under development by the ITU-R for use by the ITU Radiocommunication Bureau be used for
consistency. Telesat Canada asserts that, in addition to having a software tool to ensure that a NGSO FSS
licensee will meet applicable limits, applementary procedure is needed to validate the actual hardware

performance of an NGSO FSS ditewhile in orbit ™"

89. Decision. As the notifying Administration to the ITU for U.S.-licensed NGSO FSS systems,
we need to be confident that the NGSO FSS system information we send to the ITU-BR is accurate and
that the validation test used domestically is the same as that used by the ITU-BR and other
Administrations. These assurances will provide consistency in the output of the validation test and enable
these results to be reproduced by all affected Administrationgherefore, we will require each NGSO
FSS applicant to demonstraigor to licensingthat it meets the EPREw validation limits. Further, we
agree with commenters that the software used for the validation test should be developed in accordance
with the ITU software specification contained in ITU-R Recommendation BO.1503.

90. Specifically, each NGSO FSS applicant shall provide the following information, detailed in
Section 25.146(a)(1¥ of the Commission's Rules, to the Commission: (1) output of the validation test
consisting of cumulative density function curves of ERRfas a function of percentage of time not to be
exceeded™ (2) comparison of output/results to “validation” ERER limits; (3) PFD mask used as input
parameter in simulatio4) identification and description of assumptions and conditions used in generating
the PFD mask; (5) other NGSO FSS system input parameters required for the execution of the software,
and (6) actual software used by the NGSO FSS operator in implementing the ITU-R Recommendation
BO.1503 software specification, including the source code and the compiled executable program. The
Commission will verify this information. Once we are satisfied that the NGSS applicant has
demonstrated its ability to comply with the validation ER&RIlimits, we will submit the required
information to the ITU-BR. As noted above, the ITU-BR will then use this information to make its own
determination of compliance with the validation limits.

199 Boeing Comments at 84 and STA Comments at 8.

200 5TA Comments at 8.

21 Telesat comments at 6, citing ITU-R WP4A/TEMP/92 (Rev.1).

202 Results of the validation process will also be useful, in part, in determining the aggregate interference

from multipleNGSO FSS systems oing co-frequency.

23 5eeAppendix A.

24T demonstrate compliance with the validation limitsN&SO FSS system operator must derive

the NGSO FSS EPRR\., distribution levels as a function of percentage of time using software developed in
accordance with the ITU software specification. This software specification requilé& 8@ FSS operator to
supply the NGSO sdtide PFD mask, which defines an envelope of the maximum poweteddy each
individual NGSO spaceation, independent of the resource allocation scheme used KGEHO FSS system
and the traffic carried by the NGSO FSS system. This PFD mask approach makes somatisenserv
assumptions with regard to the NGSO FSS system'’s trafftenms and beam switching strategy.
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(v) Domestic Implementation of Operational and Additional
Operational EPFDgown Limits

91. During the course of the ITU-R technical discussions, Administrations recognized that the
single-entry validation EPFaw limits alone might not adequately protect 3 and 10 meter GSO FSS earth
station antennas from unacceptable interference. In an attempt to balance the requirements of both GSO
FSS and NGSO FSS operatdrsy\WRC-2000 adopted single-entry operational and additional operational
EPFDiown limits that would not be subject to verification by the ITU-BR Our endorsement of the WRC-

2000 operational and additional operational limits essentially transfers the burden of compliance
verification with the single-entry limits from the ITU-BR to the U.S. Administration.

92. Comments Representatives from both the GSO FSS and NGSO FSS industries clearly
support the operational and additional operational ERRDmits agreed upon at the CP¥. In fact,
PanAmSat states that it would not have agreed to the compromise had the operational limits not been
included and further states that the operational limits “should form the cornerstone of the Commission’s
NGSO FSS rules™ Commenters specifically addressed: (1) the need for NGSO pre-operational
demonstration of compliance with operational limits; (2) the need for NGSO pre-operational demonstration
of compliance with additional operational limits; and (3) NGSO post-operational compliance with both the
operational and the additional operational limits. We discuss each category below.

93. Pre-operational Compliance with Operational Limit&E states that the Commission, as a
pre-grant requirement, must require each NGSO FSS applicant to make a full demonstration that its system
is capable of complying with all operational lifif8. GE asserts that this information should include: a
demonstration that the NGSO FSS systeithmeet the operational masks (EP&Ia vs. percentage of
time) using a software program provided by the NGSO FSS applicant, and showing the actual expected
NGSO downlink power levels from the NGSO satellites’ sidelobes under worst-case loading; and
documentation showing the probability density functions of the ERFr specific geographic locations
in the U.S. (chosen by the FCC and GSO FSS operators) under maximum traffic 10adig further

295 Erom the GSO FSS perspective, it is desirable to make a worst-case assessment of the NGSO FSS

interference potential in order to provide incumbent operators with a level of assurance that the new interference
environment will be eceptable. An NGSO FSS applicant, on the other hand, would prefer a almticre

assessment of the interference potential because that would permit it greater flexibility in implementing its
system.

2 The |ITU-R is developing procedures for Administrations and operators implembiG8@ FSS

and GSO FSS systems to ensure d@npe with the single-entry operational and additional operational limits in
Section Il of Article S22.SeeResolution COM 5/23 in the Provisional Final Acts of WRC-2000. If an operating
NGSO FSS system exceeds the afienal EPFQuw, or the additional operational EPEE, limits into an
operationalGSO FSS earthation, theNGSO FSS system would need to takenecessary steps to ensure that
the interference is immediately restored to levels at or below the operational.HiRlts. SeeCPM Report
Section 3.1.2.4.7See als&5.441 and S5.484A of the ITU RR.

27 35ee, e.gHughes Supplemental Comments at 2, Lockheed Supplemental Comments at 4-5,

PanAmSat Supplemental Comments at 2, GE Supplemental Comments at 2, and SkyBridge Supplemental
Comments at 12-14.

28 panAmSat Supplemental Comments at 21.

29 GE Supplemental Comments at 4.

#91d. at 4. The probability density function describes the distribution of interference levels as a
function of antenna size and the percentage of time.
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argues that any verification software relied upon by the NGSO FSS entity must be available and the
assumptions underlying the program must be adequately described.

94. Boeing argues that it is unnecessary to seek advance verification of the operational limits prior
to the operation of the NGSO FSS sysfém. Further, Boeing states that advance verification of
operational limits has the potential of creating a long and contentious process between spectrum users.
Boeing claims that the operational limits are, by definition, meant to apply to systems in operation and that
the purpose of these limits is to prevent harmful interference to GSO FSS systems. Boeing further claims
that, if an NGSO FSS system is operating within the verification and operational limits, ilhére mo
unacceptable interference to a GSO network and therefore no need to demonstrate compliance with the
operational limit values using software that needs to be developed and approved. Boeing also asserts that,
if the NGSO system exceeds these values and unacceptable interference occurs, the GSO system operator
will be aware of that interference without softwéare.

95. Pre-operational Compliance with Additional Operational LimiBanAmSat asserts that the
Commission should adopt a software compliance procedure for the additional operational limits. PanAmSat
proposes that the Commission adopt criteria for the additional operational software in its rules and require
NGSO FSS system applicants and gateway earth station applicants to make a showing of compliance and
make the software program available to the pdblicSkyBridge counters that software cannot be used as
a regulatory tool in this case because the actual ERFatistics from an NGSO FSS systeith ghange
over time>"* Rather, SkyBridge proposes that the Commission require each NGSO FSS system to commit,
as part of the application process, to meeting the additional operational limits once in service. SkyBridge
argues that the basis for such commitment will presumably be detailed simulations of the NGSO FSS
satellite constellation, employing actual operational parameters. SkyBridge suggests that the Commission
require that each NGSO FSS licensee be prepared to demonstrate the technical basis for its commitment to
the Commission, on request, in the course of any investigation into an alleged violation of the additional
operational limit<™

96. Decision We will require each NGS@SS licensee to demonstrate that it meets the
operational and additional operational limitsor to the NGSO FSS system being placed into service, as
suggested by some commenters. Indeed, much of the critical protection to GSO FSS networks comes from
the operational and additional operational limits that will not be subject to ITU verification. We find this
demonstration is necessary prior to the NGSO FSS becoming operational because it: (1) provides the FCC
assurance that the NGSO FSS systelirbe built in accordance with FCC rules; (2) provides incumbent
operators assurance that they will not receive unacceptable interference; (3) in the case of the additional
operational limits, enables the Commission to make the required commitment to the ITU-BR; and (4)
reduces the likelihood that the Commission would need to apply remedial measures to bring an operational
system into compliance. Moreover, we believe a comprehensive demonstration of compliance with both the
operational and additional operational limits is warranted due to the infancy of NGSO FSS systems. Once
the Commission and industry gain experience through actual operation of these new systems, the

21 Boeing Supplemental Comments at 5.

#21d. at 6.

23 panAmSat Supplemental Comments at 14-15.

24 skyBridge Supplemental Comments at 19.

2514, at 17.
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Commission may choose to revisit the requirement for such a detailed demonstration prior to an NGSO
FSS system becoming operational.

97. We recognize that the tools required to make this demonstration may not be available to NGSO
FSS licensees before they receive their space station authorizations from the Commission. In particular,
certain NGSO FSS licenseeslivneed to make use of more accurate system informaéay, @ctual
measured NGSO FSS diite antenna performance, expected satellite/earth station resource allocation
scheme, spacecraft antenna switching algorithm) that has not yet been finalized at the space station
licensing stag&® This is why we will not require this demonstration prior to space segment licensing.
Instead, authority to operate the space station segment will be conditioned on theR$GSDensee
submitting to the Commission 90 days prior to the initiation of service, a demonstration that its system is
expected to meet the operational and additional operationaliiits.

98. Specifically, each NGSO FSS licensee shall provide the following information as outlined in
Section 25.146(b) of the Commission's Rilfe90 days prior to the initiation of service: (1) the
satellite/earth station resource allocation strategy, spacecraft antenna switching algorithm and the measured
spacecraft antenna patterns; (2) a description of how this resource strategy/algorithm and the spacecraft
antenna patterns are being used in the software program; (3) the software program used to verify the
commitment to meet the operational and additional operational limits and the assumptions used in the
structure of the computer program; (4) an identification and description of other input parameters
necessary for the execution of the computer program; and, (5) an analysis of the results of the computer
simulation and the pass/fail nature of the commitment test. This demonstration should be made at the three
worst case test points within the United States and the three worst case test points on each continent, except
Antarctica. Once the Commission is satisfied that the NGSO FSS operator has demonstraligdtits ab
comply with the operational and additional operational ERRDmits, the U.S. will then be able to certify
with confidence to the ITU-BR and other Administrations that U.S. licensed NGSO FSS sy8tenestv
both sets of limits.

99. NGSO FSS Post-operational CompliancEommenters also addressed what procedures and
remedies should be taken by the Commission if an NGSO FSesatden in actual operation, exceeds
the operational EPRlw limits.”® PanAmSat argues that the Commission should adopt a fast, reliable
process to ensure that the NGSO FSS system’s signal is returned to the prop@r Giektates that the

% since the additional operational limits are more stringent than the validation limits, it is likely that

the NGSO FSS operatoiillineed more precise software to verify that its system does neeéxhe adtonal
operational limits. Further, more exact system parametagsgatellite antenna performance, satellite/earth

station resource allocation scheme,cggaaft antenna beam switching algorithnil) meed to be used in order to
simulate actuaNGSO FSS interference levels. The NGSO FSS licensees may neeghiiocgutain data it

believes is proprietary business information. If this is the case, a licensee(s) may request confidential treatment
of this specific information in accordance with Section 0.459 of the Commission's Bele$/ C.F.R. § 0.459.

We do expect, however, that some information required for the compliance demonstration as well as the results
of the compliance demonstration with operational and additional operational limits will be made available to the
public.

#7 This demonstration will be included in the milestone requirements &f@&O FSS spaceadion
authorization. Earth station applicants seekioaesas to a non-U.S. licensed NGSO FSS systéirhave a
similar milestone requirement in its U.S. earth station authorization.

28 seeAppendix A.

935ee e.9.GE Supplemental Comments at 3 and PanAmSat Supplemental Comments at 21.

220 panAmSat Supplemental Comments at 21.
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Commission should determine the elements necessary for a GSO FSS system to make a satisf@ctory
facie showing that it has been harmed by NGSO FSS operations and establish sanctions for repeated
violations by any NGSO FSS systét. SkyBridge supports the efforts to develop a means of measuring

the actual EPF&w, limits generated by an NGSO FSS system into operational GSO FSS earth stations in
order to assist operators and Administrations in determining compliance with the operational limits in the
event of a disput&’

100. In addition, some commenters argue that we should require each NGSO FSS applicant to
provide to the Commission, for public disclosure, all data necessary to determine the location of the
satellites in each NGSESS constellation at any given tiffe. Boeing disagrees, stating that there is no
need for NGSO FSS applicants to publish the exact location of thdlitesatbital elements on a regular
basis. Boeing asserts that, if a GSO network operator suspects that an earth station terminal is receiving
unacceptably high levels of interference from a NGSO FSSliteatthat operator can check existing
databases to determine the location of all NGSO FS#iteat&*

101. Decision. We find that there is no need for the Commission to develop additional
procedures or remedigs cases where NGSO FSS systems exceed the operational and additional
operational EPFEw limits that we are adopting. NGSO FSS operations that exceed these iintiesin
violation of Sections 25.208(f) and (g) of the Commission's Rtless well as in violation of its
Commission authorization. Therefore, the NGSO FSS licendealmgady be subject to appropriate
sanctions by the Commissi6fi.

102. We do believe, however, that in the event that a NGSO FSS8itsa¢eceeds the
operational or additional operational EREAR limits, it is important that GSO FSS operators have the
information necessary to locate satellites in each NG&S3 constellation at any given time. Such
information will allow the GSCFSS operator to correlate any alleged interference with a specifitesate
in an NGSO FSS system. This information, or ephemeris data, is already used by NGSO FSS customers
to establish the communications link between the user terminal and the NGSO satellite as it moves across
the horizon, and so it should not be an additional burden on NGSO FSS system operators. Therefore, we
will require that NGSOFSS licensees publish their dtes’ orbital elements in the North American
Aerospace Defense Command (NORAD) 2-line element format on an Internet web site maintained by the
NGSO FSS licensee. The 2-line element format for many existintiteatis already being generated by
NORAD and distributed by NASA via the NASA Prediction Bulletin. Moreover, the 2-line element set can
be used together with NORAD’s Simplified General Perturbation-4 (SGP4) orbital model, or similar
programs, to determine the position and velocity of the associated satellite. We recognize that the NGSO
FSS constellation is constantly moving, and so wkerequire that the NORAD 2-line element data be

221 GE Supplemental Comments at 6.

222 gKyBridge Supplemental Comments at 9, citing the CPM-99 Report Sections 3.1.2.4.7 and 3.1.2.4.8.
GE agrees that the Commission should take into account the results of WP4A efforts in devising regulatory
measures applicable to the measurement of NGSO FSS power BgeBE Supplemental Comments at 5.

2 GE Supplemental Comments at 5 and PanAmSat Supplemental Comments at 21.

224 Boeing Supplemental Comments at 7.
225 5eeAppendix A.

#%g5eee.g, 47 C.F.R. §25.160.
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updated every three days so that the most accurate information is published. These procedures are outlined
in new Section 25.271(e) of the Commission's Riffes.

(vi) Aggregate EPFQown limits

103. Proposal In theNPRM we stated our concern about the cumulative effect of multiple
NGSO FSS systems on sharing with GSO FSS networks, and sought comment as to how the proposed
sharing criteria should be applied or adjusted to account for multiple NGSO FSS $§5tems.

104. Comments Among the commenters, there is general consensus that in order to adequately
protect GSO FSS networks in the Ku-band, aggregate NGSO FSS  f&PHDits need to be
established® PanAmSat proposes that each NGSO FSS applicant provide a demonstration that it meets
the aggregate limits contained in the CPM Report. PanAmSat proposes further that the NGSO FSS
operator provide the software and all of the assumptions used for this demonstration to the Coffimission.
SkyBridge asserts that software validation of the aggregate levels is not appfdpBesing argues that
the Commission should not require the development of software to be used by NGSO FSS licensees to
determine whether the combined interference of their system and previously launched NGSO FSS systems
would exceed the aggregate mask limitations as PanAmSat suggests. Boeing adds that such software is
unnecessary to determine compliance with aggregate mask limitations for the first three NGSO FSS
systems launched because if each of the first three NGSO FSS systems can demonstrate compliance with
the single entry mask limits, then the combined interference of all three systems cannot exceed the
aggregate mask limitatidii:

105. SkyBridge argues that compliance with the aggregate levels must be assessed on an
international level because the aggregate levels are determined by the combined interference stemming from
all of the operating NGSO constellations, including constellations that may not be serving the U.S.
SkyBridge urges the Commission to allow the development of the WRC-2000 example aggregate resolution
to matur€>® Virgo contends that the CPM Report does not contain any resolution of the question of how
Administrations will ensure that the aggregate interference levels from multiple RGSQ@ystems do not
exceed the overall protection criteria that have been identified for co-frequency GSO &/steBis.
asserts that single-entry limits for individual NGSO FSS systems should be capable of being revised if the
aggregate limits will be exceeded by the entry of additional NESO system&” Lockheed asserts that

227 seeAppendix A.

228 NPRMat 1 73-74.

2 5ee, e.gSatellite Coalition Comments at 5, Boeing Comments at 52-55, PanAmSat Comments at

13, GE Reply Comments at 4-6, and Telesat Canada Comments at 4.

230 panAmSat Supplemental Comments at 17-18.

%1 gkyBridge Supplemental Comments at 21.

%32 Boeing Comments at 4.

233 gkyBridge Comments on Results of WRC-2000 at 10-11 (filed July 20, 28&@Resolution [COM
5/6] contained in Provisional Final Acts of WRC-2000, which requests the ITU-R to develop a methodology for
calculating the aggregate EPl levels produced by multipldGSO FSS systems.

%4 virgo Supplemental Comments at 4-5.

235 GE Comments at 9-10 and GE Reply Comments at 2.
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the Commission should make clear in its rules that any NGSO FSS syiitemnequired to participate in

any regime that is established to ensure that aggregate interference, limits set forth in the ITU, are not
exceeded for multiple systerfi€. Finally, PanAmSat argues that each NGSO FSS applicant should be
required to provide, prior to licensing, a demonstration of compliance with the aggregate additional
operational limit<>’

106. Decision We find that the cumulative level of interference from all co-frequency NGSO
FSS systemg,e. the aggregate level, is what must be limited. Therefore, we adopt aggregate validation
EPFDyown limits in addition to the single-entry EPE) limits. These limits are contained in Section
25.208(e). In fact, the single-entry EPR&# validation limits contained in Section 25.208{8were
derived from these aggregate validation EREDIimits using the methodology contained in ITU-R
Recommendations and assuming a conversion factor 61°3\e find use of the 3.5 conversion factor is
appropriate because it takes into account the way in which interference from multiple systems aggregates
into a GSO FSS earth station antennaggeizing that the interference is not strictly additive in a linear or
power sense.

107. Although we agree on the importance of requiring NGSO FSS systems to meet aggregate
limits, we see many practical difficulties in actually verifying compliance with aggregate limits of any kind.
The ITU-R and WRC-2000 also amgnized the difficulties, from a regulatory perspective, of checking
compliance with an aggregate level. The difficulties include: (1) varying implementation plans do not allow
all the number of or the characteristics of the NGSO FSS systemskitmWwa in advance; (2) foreign
licensed systems; (3) measurement of aggregates is not technically possible so it must be done through
simulation. In addition, since NGSO to NGSO co-frequency sharing has not been thoroughly studied and
NGSO FSS licensing rules have not yet been developed, it is unclear at this point how many and in what
sequence the qualified NGSO FSS applicariisbe licensed. We will not require a demonstration of
NGSO FSS compliance with the aggregate limits at this time. Ratherjliwequire each NGSO FSS
licensee to certify to us that it will meet the limits set out in Sectioh08%e). We note that this issue is
the subject of further study within the ITU?R. In the future, as these studies progress, we may require
each NGSO FSS applicant to demonstrate iifityatb meet the aggregate EPk limits contained in
Section 25.208(e) of the Commission's Rules. We, therefore, place NGSO FSS applicants on notice that
the requirement for such a demonstration will be addressed, as necessary in thE S&®INGSO FSS
rule making or, in the NGSO FSS authorization itself.

3% | ockheed Supplemental Comments at 10.

%37 panAmSat Supplemental Comments at 17.

238 5eeAppendix A.

29 The ITU-R agreed that “[a] value of 3.5 fodie Was to be used to determine the final values of

single-entry EPFRwn versus percentage of time to be applied in bands currently covered under Resolution 130
(WRC-97). This value is to be used solely for the purpose of deriving single-entryd&PRBsks from

aggregate EPFaw» masks and is not a representation of the actual number @86nFSS systems that can

share a given frequency bandSeeSections 3.1.1.1 and 3.1.1.2 of the CPM Report. This conversion factor does
not correspond to the number of NGSO FSS systems that can be accommodated due to the different NGSO FSS
constellations proposed.

240 seeResolution COM 5/6 from the Provisional Final Acts of WRC-2000 entitled “Protection of GSO
FSS and GSO BSS Networks from the Maximum Aggregate Equivalent Power Flux-Density Produced by
Multiple NGSO FSS Systems in Frequency Bands where ERfRilsLHave Been Adopted.” This Resolution
calls for study of “a suitable methodology for calculating the aggred@@E®produced bgll NGSO FSS
systems.”
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108. We believe that the aggregate limits issue also needs to be addressed internationally
because NGSO FSS systems can be authorized by multiple Administrations. In fact, the WRC-2000
Resolutio™ on the aggregate issue urges Administrations implementing NGSO FSS systems to take all
possible steps to ensure that the aggregate RRH#iDits are not exceeded. The United States intends to
work with other Administrations to uphold the principles articulated in the WRC-2000 Resolution. We
note, however, that there was no international agreement on the need for aggregate additional operational
limits to protect GSO FSS operations. Given our adoption of single-entry validation, operational,
additional operational, and aggregate ERLimits, we find it is not necessary to also adopt aggregate
additional operational EPFE limits, as suggested by PanAmSat.

e. Other Issues
0] Provision of Ancillary Mobile Services in the Ku-Band

109. Qualcomm Incorporated (“Qualcomm”) asserts that the ERFDmits adopted in this
proceeding should protect its incumbent mobile earth stations. Qualcomm is authorized as a non-
conforming user to operate mobile satellite earth terminals that receive signals fromSSS$atiétes in
the 11.7-12.2 GHz band and transmit signals to GSO FSBtesien a secondary basis in the 14.0-14.5
GHz band. Qualcomm, however, argues that it should be treated as an incumbent, primary Ku-band GSO
service provider for purposes of sharing anaff/éi-Qualcomm claims that its mobile antennas have a gain
pattern dramatically different from the rotationally symmetric patterns typically used in NGSO to GSO
sharing analyses. To protect its mobile-satellite receive earth station operations, Qualcomm proposes an
EPFDiown limit of —153.8 dBW/rfY4kHz (which is equivalent to —143.8 dBW/#0 kHz) never to be
exceededife., not to be exceeded for 100% of the tifffé) SkyBridge and Boeing question the technical
analgsis performed by Qualcomm, arguing that it is not consistent with the framework accepted in the
ITU.** One important difference between Qualcomm'’s operations and most other GSO FSS operations for
which we seek protection is that Qualcomm provides “store-and-forward,” time-insensitive data
communications. For these Qualcomm-type packet services, if a communication signal is damaged it can
be retransmitted without degrading the overall quality of the service. Nonetheless, since all of the.EPFD
limits (i.e., single-entry validation, single-entry operational, single-entry additional operational, aggregate)
we adopt are more stringent, or lower, than the limit of -153.8 dBMkKhiz that Qualcomm proposes, we
find that it is not necessary to address the technical aspects of Qualcomm’s analysis or the policy issues
regarding protection of secondary or non-conforming services.

(i) Protection of Very Large Earth Station Antennas

110. Proposal. In the NPRM, we proposed that coordination procedures, rather than EPFD
limits, be required to protect GSO FSS earth station antennas greater than approximately 10 meters from
NGSO FSS interference. We did not propose ERDmits in this case because the required limits could
preclude NGSO FSS operations altogether. Generally, the larger the GSO FSS earth station, the more
stringent the required NGSO FSS ERER mask. In theNPRM we also requested comment on the
appropriate coordination procedures to be used between these GSO FSS networks and NGSO FSS

241
Id.

242 Qualcomm Comments at 3.

231d. at 4.

244 skyBridge Reply Comments at 25 and Boeing Reply Comments at 43-45.
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systems, as well as the specific earth station antenna size that would qualify for special coordination
procedures.

111. Comments Although commenters agree in principle with our proposal to require
coordination in these special cases, they disagree on the minimum antenna size that would constitute a large
antenna and the appropriate triggers to be used for coordination. SkyBridge agrees with the Commission
that the existing large earth stations should be protected from NGSO FSS interference, but it notes that the
special case of large earth stations first should be carefully assessed in order to prevent unnecessarily
burdening NGSO FSS systefii.Loral states that statistical analysis is necessary to take into account the
geographical variation of the EPFD as well as the geographical distribution of large earth %fations.
PanAmSat asserts that antennas with diameters between 10 meters and 18 meters should be studied further
to determine the conditions where coordination is needed to protect existing and future oférations.

112. Decision Agreements reached within the ITU-R and at WRC-2000 have confirmed the
need for coordination procedures to protect GSO FSS networks using sensitive receiving earth stations with
very large antenndé’ In the 10.7-12.75 GHz frequency band, these agreements apply only to those GSO
FSS earth stations with a maximum isotropic gain greater than or equal to 6degdBearth station
antennas greater than about 18 meters in diameter), with a G/T of 44 dB/K or higher, and an emission
bandwidth of 250 megahertz or higher. Weoggtgze that the ITU-R studies in this area are the most
extensive to date and find the agreements to be appropriate for adoption domestically as well. Accordingly,
coordination will be required between specific GBESS earth stations and NGSO FSS systems meeting
the conditions specified in Section 286(f).

113. While we are not adopting coordination procedures for antennas between 10 and 18
meters, as originally proposed in th&°PRM we did adopt operational EPkx limits which would
provide protection to these GSO FSS earth stafin#nformation from the Commission’s earth station
database reveals that the number of earth station antennas greater than 10 meters in diameter is very small -
- approximately 20 corresponding to 0.5% of the earth stations licensed by the Commission in the 11.7-
12.2 GHz band. Further, almost all of the GSO FSS earth station antennas larger than 10 meters in
diameter have been in operation for many years, utilize older technology, and are likely to be phased out
over time. This is because advances in satellite earth station technology have given way to today’s use of
smaller, less costly earth station antennas. We believe it would be detrimental to the nascent NGSO FSS
service to adopt EPREMw masks or require coordination to protect the limited number of earth stations that
are between 10 and 18 meters in diameter. As recognized by the&Seéntities, in the unlikely event of
NGSO FSS interference into this limited number of earth stations, GSO FSS operators would have the
opportunity to mitigate against any interference.

245 skyBridge Comments at 47.

4% oral Reply Comments at 3.

247 panAmSat Reply Comments at 22.

248 5eeAppendix S5 of the Provisional Final Acts of WRC-2000.

249 seeAppendix A, § 25.208(g), which shows operational ERFRimits for antenna diameters of 3,

6, 9, and_> 18 meters. The operational ERRDimits for antenna diameters of between 10 and 18 meters may
be found by using linear interpolation.
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(iii) Protection of Inclined Orbit Operations

114. Proposal In theNPRM we proposed that protection also be extended to GSO FSS earth
stations receiving signals from satellites in inclined geostationary’drb&pecifically, we noted that the
satellite industry relies on slightly inclined GSO operations to extend the life of a GSO satellite and
continue service to customérs. For practical purposes, however, we proposed to protect only those GSO
FSS satiites that do not exceed a certain degree of inclination and requested comment on what this value
of inclination should be.

115. Comments Comments were varied with respect to the maximum degree of inclination that
should receive protection. PanAmSat acknowledges that a reasonable limit on the degree of inclination
may be necessafy. Loral proposes to protect those operations with GSO FSHtesitthat are inclined
less than or equal to four degré¥sTelesat Canada suggests that protection be afforded for inclinations of
at least five degrees, and preferably to six dedréesGE submits that any NGSO rules should
accommodate GSO FSS dites that are operating at inclinations of up to 5 degféeOn the other
hand, SkyBridge opposes our proposal, claiming that no special requirements are needed for protection of
slightly-inclined system&® Again, we note that conclusions have been reached on this issue
internationally, both within the ITU-R and at WRC-2080.

116. Decision The ITU-R concluded that no additional protection is needed for earth stations
operating with GSO FSS séites inclined up to 2.5 degrees. Operations with 3 satéites inclined
greater than 2.5 degrees and less than or equal to 4.5 degrees would, however, receive additional protection
through the operational limits. We believe this is the appropriate approach for adoption domestically and
have incorporated these operational ERmDimits into our Rule$™® Protection of operations for GSO
FSS satiites inclined greater than 4.5 degrees is more difficult because inclined operations basically
extend the north-south extension of the geostationary satellite orbit. However, the number of U.S. licensed
satellites that continue to provide service while at inclinations greater than 4.5 degrees is extremely

20| order to preserve station-keeping fuel as a satellite nears its end of life, a satellite operator may

stop maintaining station-keeping of the satellite in the north-south direction, thus allowing the satellite to drift at
an angle of inclination from th@SO arci¢e., operate in an inclined orbit). North-south station-keeping fuel is

one of the main factors that limits a satellite’s life. A satellite in inclined orbit is able to drift within a pre-
defined north and south boundary, for example + 5 degrees from its nominal orbit location. Non-inclined
geostationary satellites are maintain drift by only + 0.05 degrees or less in the north-south or the east-west
directions of the assigned orbital positions.

BLNPRMat 1 27.

22 panAmSat Comments at 19.

23| oral Comments at 6.

%4 Telesat Canada Comments at 7.

2% GE Comments at 23.

%% 5eeSkyBridge Comments at 53 and SkyBridge Reply Comments at 34.

%7 5eeTable S22-4A of the Provisional Final Acts of WRC-2000, which defines single-entry operational

EPFDyown limits as a function of the orbital inclination of tB&0 sathite.

85047 C.F.R. § 25.208.
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limited,> and Section 25.280 of the Commission's Rules does not provide additional protection to GSO

FSS satéites beyond that provided to GSEBS satiites that are operating without inclinatiéil. Thus,

we do not adopt specific protection requirements for GSO operations inclined beyond 4.5 degrees.
However, we urge both NGSO and GSO operators to make good faith efforts to coordinate their respective
operations.

(iv) Protection of GSO FSS Telemetry, Tracking and Command

117. Proposal. In theNPRM we sought comment on the adequacy of the WRC-97 provisional
limits to protect GSO FSS TT&C operations in three separate modes of operation; operational (on orbit),
transfer orbit (launch phase), and emergency pliageor protection of the operational phase of telemetry
downlinks, we noted that although the probability of occurrence of NGSO interference would be low, such
an event could have significant and possibly catastrophic impact on TT&C operations. We requested
comment on the adequacy of the provisional limits to protect telemetry downlink operations. We proposed
that GSO FSS and NGSO FSS licensees consult with each other to avoid interference during GSO FSS
transfer orbit operations. Further, we requested comment on how to protect GSO FSS operations in
emergency situations.

118. Comments Comments were mixed regarding of protection of the operational phase
TT&C. PanAmSat argues that the nature of TT&C operations requires protection not only during the
launch phase, but at all other times as WéllPanAmSat further proposes that the only solution is to
segment the TT&C bands from standard frequencies and to prohibit NGSO FSS operation on these
frequencie$®® Loral and SkyBridge believe that the ERRRand EPFI, limits ultimately adopted will
adequately protect GSO TT&C links in operational mode, and no additional measures are fédtored.
protection of “transfer orbit” operations, commenters support the Commission’s proposal for consultation
between GSO FSS and NGSO FSS licenS@edwith respect to “emergency” operations, SkyBridge
asserts that any operator (GSO or NGSO) should be permitted to use all means at its disposal to reacquire
communications and regain control of its spaceéfafin fact GE agrees that in an emergency situation,
parties should be able to exceed limits in order to recover control of the spatécraft.

29 At the present time, one U.SSO FSS sallite operates within the inclination angle of 4.5 degrees

and another such satellite operates near this angle.

#05ee47 C.F.R. § 25.280See, e.g., AT&T Corp. Application for Modification of TELSTAR 303
Domestic Fixed-Satellit€Qrder and Authorization, 11 FCC Rcd 10570 (1999).

21 NPRMat 1 29-31.

262 panAmSat Comments at 24.

#31d. at 25. By providing a guardband around these frequencies of 1 megahertz on either side produces

an exclusion zone of only 3 megahertz for the command frequencies and 4 megahertz for the telemetry
frequencies.

%4 skyBridge Comments at 54 and Loral Comments at 13.

%5 | oral Comments at 7, GE Comments at 23, SkyBridge Comments at 54, and Telesat Canada
Comments at 8.

%% gKyBridge Comments at 55.

%7 GE Comments at 24.
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119. Decision Because of the critical nature of transfer orbit operations, we adopt the proposal
in the NPRMto require consultation between GSO FSS and NGSO FSS licensees to minimize the impact
of interference. The impact of NGSO FSS operation on GSO FSS transfer orbit operdtidmes w
infrequent and of a short time period, therefore, these events can be coordinated ahead of time in order to
avoid unacceptable interference. With respect to emergency TT&C operations, there was agreement within
the ITU-R that, during emergency operations in general, any GSO or NGSO FSS operator should be
allowed to use any means necessary to regain communications with the satellite. We agree with this
position because the measures required to reacquire communications and regain control of the GSO satellite
cannot be predetermined. Although we do not adopt any specific measures for FRESS€ystems to
protect GSO FSS systems during emergency TT&C operations, we urge both GSO FSS and NGSO FSS
operators to coordinate with each other if such a situation were to occur. The ITU-R, however, was not
conclusive with respect to the protection of the operational phase TT&C. There has not been any
demonstration that leads us to believe that the telemetry downlinks will not be protected by the/EPFD
limits we adopt today. We will not, therefore, adopt specific measures for NKSS(protection of GSO
FSS telemetry downlink operations at this time. \Wkalosely follow, however, the ongoing work within
the ITU-R and consider its conclusions in the development of conditions, if necessary, to be placed on
NGSO FSS licenseé?®

3. NGSO FSS Gateway Uplink Bands: 12.75-13.25 GHz

120. Current allocations The NPRM stated that the 12.75-13.25 GHz band requested for
NGSO FSS gateway uplinks is allocated on a co-primary basis to fixed, FSS uplink, and mobile
operations. This band is primarily used by Part 74 BAS, Part 78 CARS, and Part 101 fixed microwave
operations. Television stations use the fixed allocation for BAS studio-transmitter links and the mobile
allocation for electronic news gathering ("ENG"). CARS licensees use this band to send video signals
between points in their networks. GSO FSS operations in this band must meet the requirements of the ITU
Appendix 30B plan, and Part 2 of the Commission's Rules limits these operations to international
systems® Similar to the 10.7-11.7 GHz band, the international system only requirement for GSO FSS
uplink operations has limited the number of earth stations in this’barlrther, the band may also be
used for vital TT&C functions for GSO FSS dities *"*

121. Proposal The NPRM indicated that there is significant deployment of terrestrial
operations in this band, but concluded that spectrum sharing with NGSO FSS operations was possible. The
NPRM also proposed to limit NGSO uplink operations in the 12.75-13.25 GHz band to gateway type
uplink operations subject to the coordination and the sharing criteria proposed for the 10.7-11.7 GHz
downlink operations. Similar to the 10.7-11.7 GHz band NR&M proposed to amend footnote NG104

%8 preliminary ITU-R studies indicate that: (1) sufficient protection of telemetry downlinks will be

provided by EPFRwn limits and no special conditions are required; and (2) to not unduly constrain the design of
NGSO FSS systems, it may be useful to locate GSO TT&C carriers in specific portions of thieehamsh( the
band edge).

29 5ed TU Radio Regulations, Appendix 30B and 47 C.F.R. § 2.106 footnote NG104. We note that
there is one licensee using the U.S. Appendix 30B assignment in this band for domestic feeder links for a GSO
MSS system.

27% Oyr database indicates that there are 9 authorizations issU@8@FSS earthtations in the 12.75-

13.25 GHz band. These authorizations do not indicate the actual number of earth stations or antennas that a
licensee might deploy. Additionally, this number may not include several international earth station
authorizations issued before 1995 when the IBFS database was created.

2’ NPRMat 1 32.
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in this band to allow domestic NGSO FSS operations, but did not propose to remove the international
system only requirement for GSO FSS operations. AdditionallyN#ieM asked for comment on its
tentative conclusion that exclusion zones were not needed for NGSO FSS gateways in the 12.75-13.25
GHz band because the band, already extensively used by terrestrial operations, was not targeted for
relocated fixed systeni&’

122. Decision. We will permit NGSOFSS gateway uplink stations to operate in the 12.75-
13.25 GHz band on a co-primary basis with incumbent users, except that we will not allowAES3I0
operate at 13.15-13.2125 GHz, which is discussed in detail below. We also conclude that although we will
permit NGSO FSS operations in this band, vilkrwt remove the requirement that GHFH3S operations
be limited to international systems. As we discussed above regarding the 10.7-11.7 GHz band, we believe
that the growth of incumbent services would be significantly inhibited if we were to authorize domestic and
international GSO FSS use of the 12.75-13.25 GHz band, due to the large number of GSO FSS earth
stations that would likely be deployed, and we note that other bands are available for GSO FSS growth.

a. NGSO FSS Gateways Sharing with BAS Operations

123. Comments SBE states that the coordination procedures proposed MPR& may be
sufficient for spectrum sharing between NGSO FSS gateways and fixed, point-to-point BAS links, but no
such sharing would be possible with mobile TV pickup stati@ng, (helicopter, blimp, and ENG
operations) or stations used at temporary locations with remote steerable &iffe@B.points out that
the 12.70-13.25 GHz band is heavily used by BAS operations, particularly in the top TV markets, and the
need for additional facilities for digital television use is expected to increase even though the Commission
recently reduced the amount of spectrum allocated for BAS in the 2 GHZ famgthough SBE contends
that a new NGSO FSS gateway station could preclude any additional BAS operations across the entire
12.75-13.25 GHz band over the entire range of angles the gateway antenna uses, SBE states that
experiences with other satellite operations attempting to share with BAS operations may exclude NGSO
FSS gateway stations due to their ifighto protect existing BAS operations. As discussed above, SBE
supports the concept of geographic protection areas, such as growth zones, for locating NGSO FSS
gateway earth stations to ensure that mobile and temporary fixed BAS can operate in major metropolitan
areas’” SBE also states that NGSO FSS gateway operations must not be allowed to operate on BAS
channels A19, A20, B19 and B20 in the 13.15-13.2125 GHz band, which is reserved for TV pickup
operations under Section 74.602 of the Commission's Riles.

124. Boeing asserts that its proposed system should not adversely impact BAS operations
because it anticipates only two planned gateway stations in the U.S. Boeing states that its proposed 4.5
meter gateway uplink antennas will require unobstructed fields-of-view from elevation angles greater than
or equal to 10 degrees from the horizon, reducing the amount of energy transmitted towards the horizon and
thus enabling sharing with terrestrial operations with less geographic separation. Boeing states that it will
be able to provide data regarding its gateway uplink transmissions to nearby terrestrial service entities and
that it will contact nearby television stations to arrange communications paths for BAS operations through

2721d. at 11 33-36.

23 SBE Comments at 1.
27%1d. at 2; SBE October 8, 1997 Comments at 4.
275 5eeSBE Reply Comments at 2.

7%1d. at 3.
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periodic information on hourly/daily variations in interference contdtrSkyBridge contends that TV

pickup operations are secondary in the 12.7-13.25 GHz band, and must accept interference from CARS
and STL transmitters. SkyBridge also argues that because of the propagation characteristics of this band,
TV stations use it only for short pickup links and often at ground level where the links are shielded from
interfering signals by buildingg®

125. Decision Because BAS operations have primary allocation status in the 12.75-13.25 GHz
band, such incumbent operations are entitled to interference protection from NGSO FSS gateway uplinks.
Further, we find that it is important to allow BAS operations to maintain flexibility in establishing
temporary links and operating mobile ENG operations. As discussed above, some form of geographic
protection area will be developed for locating NGESS gateway earth stations that should prevent
NGSO FSS gateways from hindering mobile and temporary fixed BAS use of this band. As we discuss
below, we conclude that fixed BAS and CARS operations can coordinate with NGSO FSS gateway
stations, and new coordination procedures for use by these services must be developed.

126. Regarding protection of mobile BAS operations, we note that section 74.602 of our rules
provides for the exclusive use of channels A19, A20, B19 and B20 in the 13.15-13.2125 GHz band by TV
BAS and CARS pickup operations within 50 km of the top 100 television mafkebs.order to permit
BAS and CARS entities to continue remote pickup operations throughout the U.S., we are extending
exclusive use of the 13.15-13.2125 GHz band for BAS and CARS pickup operations to all 211 TV
markets, thereby precluding NGSO FSS operations from this band segment. We find thhntitiiave
a significant impact on NGSO FSS dliteeoperations because of the remaining amount of gateway uplink
spectrum being made available. We take this action with the expectation that BAS mobile operations,
especially those in TV markets where BAS is not extensively deployed, will concentrate their mobile use on
the four channels in the 13.15-13.2125 GHz band, thereby leaving the remaining portion of the 12.75-
13.25 GHz band spectrum available for NGSO FSS use.

b. NGSO FSS Gateway Coordination with Terrestrial Operations

127. Comments The issues concerning coordination between NGSO FSS gateway operations
and terrestrial fixed operations in the 12.75-13.25 GHz are generally the same as those addressed above for
coordination in the 10.7-11.7 GHz band. Basically, commenters support the use of existing coordination
procedures for terrestrial fixed operations (including CARS, BAS and FS links) as proposedfRitle
Comsearch states that the apparent large number of CARS links in this band are due to the Commission's
licensing individually each 6 MHz television channel carried by CARS-or example, a CARS path with
a full 500 megahertz cable baseband would count as 84 authorized links in the Commission database.
However, in terms of transmission paths, Comsearch asserts that the 12.75-13.25 GHz band is not as
extensively used as the 10.7-11.7 GHz band, and thus the 12.75-13.25 GHz band has growth potential.
Additionally, SBE states that existing coordination procedures would not be sufficient for sharing between

2’7 Boeing Reply Comments at 22.

278 skyBridge Reply Comments at 55.

*¥See47 C.F.R. § 74.602. TV pickup stations are land mobile stations used for the transmission of

material from scenes of events occurring at points removed from the TV broadcast studio to the TV broadcast
station,seed47 C.F.R. §74.601(a). There are currently 211 television markets in th8tdadicast and Cable
Yearbook1998 at B234.

280 comsearch Comments at 5.
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NGSO FSS gateways and mobile TV pickup stations or stations used at temporary locations with remote
steerable antenn&s.

128. Decision We conclude that NGSO FSS gateway uplink stations can operate in the 12.75-
13.15 GHz and 13.2125-13.25 GHz bands on a co-primary basis with FS operations, using coordination
procedures. As an initial matter, we find that Part 74 and Part 78 terrestrial fixed operations should be
able to coordinate with NGSO FSS gateway stations under the coordination procedures set forth in Part
101 and Part 25As we discussed above, NGSO FSS and fixed operations in the 10.7-11.7 GHz band will
be able to coordinate their operations under the procedures in Part 101 for fixed operations and Part 25 for
satellite operations. The NGSESS and fixed operations in the 12.75-13.25 GHz band are technically
similar to operations in the 11 GHz band; thus, coordination with fixed links at 13 GHz under existing
procedures also is possible. Part 74 BAS operations and Part 78 CARS operations have their own
coordination procedures, but these procedures do not provide for sharing with NGSO FSS offérations,
and existing coordination procedures for FSS operations do not address coordination betilearshte
mobile or BAS and CARS operations. For example, BAS is often licensed for the entire 12.7-13.25 GHz
range, providing flexibility to coordinate temporary operations locally with other licensees in the band.
While these procedures have worked with regard to fixed operations because unused individual channels
can be identified and made available on an informally coordinated basis to the mobile BAS operation, we
believe that this type of coordination flexibility for BAS could be difficult to achieve with NGSO FSS
gateway uplink stations, which may use all available frequencies in an area. Therefore, we conclude that
new coordination procedures need to be developed for sharing between NGSO FSS and BAS and CARS
operations in the 12.75-13.25 GHz band. Accordingly, we are deferring to a later proceeding a decision on
specific coordination procedures that will be used for BAS/CARS and NE&Eloperations in this band.
Further, we will not license any NGSEES earth station in the 12.75-13.15 GHz and 13.2125-13.25 GHz
bands until appropriate coordination rules are adopted.

C. NGSO FSS Gateways Sharing with GSO FSS Uplinks

129. Proposal As noted in thélPRM,WRC-97 adopted a provisional EP§imit to protect

GSO FSS sallite receivers in the 12.75-13.25 GHz band from transmitting earth stations in a NGSO FSS
system. In theNPRM we also expressed our belief that the ERHiInit needed to protect GSO FSS

uplink operations would not vary greatly from the WRC-97 provisional fifhitFurther, we asked for
technical analysis to support the appropriate ERHBit to protect inclined orbit operations and for
proposals regarding the level of inclination that merits protection. We also requested comment on whether
the EPFL) definition should take into account GSO satellite receive antenna directivity and requested
information on the appropriate satellite receive antenna reference pattern(s) that should be considered in

developing a modified EPRpdefinition”**

130. CommentsWhile sharing between NGSO FSS and GSO FSS at 13.75-14.0 GHz, 14.0-
14.4 GHz and 14.4-14.5 GHz will be discussed below, we find that it is appropriate to discuss here
comments regarding EPEDIimits applicable to all NGSO FSS uplink frequency bands. Many
commenters supported the adoption of the WRC-97 provisional liritg &lith the definitional change to
include the GSO satellite receive antenna reference pattern in theggREDIation in a similar manner as

281 SBE Comments at 1.

22350047 C.F.R. 88§ 74.602, 74.638, 78.36.
23 NPRMat 1 36.

2419, at 7 37.

53



Federal Communications Commission FCC 00-418

the GSO earth station receive antenna pattern is included in thes&REzulation’® Telesat Canada

states that the revised definition would be acceptable as long as the resulting interference into GSO FSS
uplinks is less than or the same as the interference with the previous defihitBanAmSat, however,

states that the definition of EPEDshould remain to protect more susceptible GSO FSS networks with
large beam coverage areas and large beam &fgles.

131. Decision. NGSO FSS systems illvhave to meet the same EPRDlimit at the
geostationary satellite orbit, regardless of whether the NESH system transmission emanates from a
gateway or user earth station facilityn order to protect uplinks to GSO FSS #i¢s, we adopt the
single-entry validation EPFRJ limits as adopted by WRC-2000, as new rule Section 25.146(h). The
definition of EPFL), includes information regarding the GSO satellite receive antenna directivity for the
same reason that the GSO FSS receive earth station antenna pattern is included in dae defiRion.
Specifically, accounting for GSO FSS diggeantenna directivity limits the number of NG33S earth
stations contributing interference in the direction of the GSO satellite and provides a more realistic
calculation of the interference level received. Further, the reference GSO FSS space station antenna
patterns contained in ITU-R Recommendation S.672 were adopted for the calculation of EPRB
noted by Boeing, the JTG 4-9-11 reached a consensus agreement that the provisiopallifaP D
appropriate, even in light of the change in definifidh. We also find that the EPRPlimits we are
adopting will also protect GS®SS satiites operating in inclined orbits.We also find that the same
implementation procedures adopted for the validation ERFDmits described in paragraphs 88 above
are also appropriate for adoption for the ERHinits.

d. OpTel Petition

132. Proposal TheNPRMalso requested comment on a request by OpTel, Inc. (“OpTel”), an
operator of private cable systems, to amend Parts 78 and 101 of the Commission’'s Rules to allow licensees
in the fixed microwave service to use frequencies in the 12.7-13.25 GHz band to transmit video
programming material to end usérs.Specifically, OpTel requests that Part 78 be amended to make fixed
licensees eligible for licenses in the CARS band and that Part 101 be amended to allow fixed licensees to
use the 12 GHz band for video programming. NRRM sought comment on whether operations as
proposed by OpTel would conflict with potential NGSO FSS operations in the 12.75-13.25 GHz band.
Further, on July 14, 1999, the Commission released a Notice of Proposed Rule Making in CS Docket No.

285 | oral Comments at 8, Boeing Comments at 34, SkyBridge Reply Comments at 29, and STA

Comments at 4-5.

286 Telesat Canada Comments at 4.

287 panAmSat Comments at 16 and STA Comments at 4-5.

28 5eelTU-R Recommendation S.672, “Satellite Antenna Radiation Pattern for use as a Design

Objective in the Fixed-Satellite Service Employing Geostationary Satellites.” The ref&80cESS space

station antenna patterns used in the calculation of ER¥B the single-feed patterns defined in this
recommendation, assuming a peak gain of 32.4 dBi, a beamwidth of 4 degrees, and a first side lobe level of —20
dB.

89 seeDoc. JTG 4-9-11/TEMP/40(Rev.2). The new definition, ERfBkes into account GSO skite
receive antenna directivity in order to make a more accurate assessment of interference caused by NGSO FSS
networks.

290 5ee0pTel Petition for Rule Making, RM-9257, filed April 1, 1998.
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99-25G"" which proposed to allow private cable operators (“PCOs”) to use the 12.70-13.25 GHz band to
provide MVPD services, under existing technical and operational relgs ¢ne-way, point-to-poirft,
narrow antenna beam transmissions).

133. Comments OpTel argues that if NGSO FSS can share the 13 GHz band with CARS,
PCO operations also can share the band with NGSO FSS operations because PCOegatss d@oal
CARS operation§” Similarly, SkyBridge states it can share with PCO operations as long as PCOs
comply with the existing terrestrial operational requirements in this band. However, SkyBridge cautions
against expanding terrestrial uses of the band to include dissimilar operations, such as point-to-multipoint
operations, wide-beam antennas, or the introduction of a different licensing regime, because such uses
could inhibit sharing between the FS and NGSO £4S.

134. Decision Wefind that NGSO FSS gateway stations should be able to share the 12.75-
13.15 GHz and 13.2125-13.25 GHz bands with CARS eligibles, provided those operations use technical
and operational techniques such as one-way, point-to-point, narrow beam antenna transmissions, as
required under existing rules, that facilitate coordination. As indicated above, some issues that might affect
operations in the 12.75-13.15 GHz and 13.2125-13.25 GHz baihde weferred to a future proceeding,
such as possible geographic protection areas, some coordination issues, and other NGSO FSS gateway
parameters. We also note that the Commission has not yet decided whether to expand CARS eligibility to
include PCO operations in the 12.75-13.25 GHz band; this decision will be made in CS Docket No. 99-
2507 Nonetheless, the sharing potential between NGSO FSS and CARS depends primarily on the technical
and operation characteristics of the services, not licensee eligibility. Consequently, we see no need to defer our
decision regarding NGSO FSS use of this band.

4. NGSO FSS Gateway Uplink Bands: 13.75-14.0 GHz

135. Current allocations. In theNPRM we noted that the 13.75-14.0 GHz band is allocated
on a co-primary basis to the FSS and Federal Government radiolocation operations, such as high-powered
mobile radar systems® The FSS allocation, adopted domestically in 1996, requires that FSS systems
meet the following technical constraints agreed internationally and included in footnotes S5.502 (WRC-95),
S5.503 (WRC-95), and S5.503A (WRC)951) the e.i.r.p. of any emission from an earth station in the
FSS shall be at least 68 dBW, and should not exceed 85 dBW, with a minimum antenna diameter of 4.5
meters; and 2) the e.i.r.p. density of emissions from an earth station in the FSS shall not exceed 71 dBW
per 6 megahertz in the 13.772-13.778 GHz frequency fahgeéhe NPRM indicated that current FSS

291 seePetition for Rule Making to Amend Eligibility Requirements in Part 78 Regarding 12 GHz Cable

Television Relay Servicéyotice of Proposed Rule MakinGS Docket No. 99-250, 14 FCC Rcd 11967 (1999).

292 CARS stations also may transmit in a hub configuration, distributing signals to multiple individually
coordinated receiver sites. This “point-todtipoint” configuration does not include transmissions to multiple,
unspecified receiving lations. See Notice of Proposed Rule Maki$ Docket No. 99-250, at n.8.

23 0pTel Comments at 3.

294 skyBridge Comments at 76.
2% 5ee Notice of Proposed Rule Maki@$ Docket 99-250, 14 FCC Red 11967 (1999).

29 NPRMat 1 38.

297 seeAmendment of Parts 2, 25, and 90 of the Commission's Rules to Allocate the 13.75-14.0 GHz
Band to the Fixed-Satellite ServjdeT Docket No. 96-20Report and Orderl1l FCC Rcd 11951 (1996)
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uplink use of the 13.75-14.0 GHz band is relatively light given the short period of time since this service
has been permitted to use the band and the prevalence of Federal Government ojératlerfsirther

noted in theNPRM that the band is allocated on a secondary basis to the standard frequency and time
satellite service and space research sefVider operations such as the NASA TDRSS and spaceborne
sensors that provide weather and other significant ‘¥atadowever, space research service operations
authorized prior to January 31, 1992 continue to operate on a co-primary’babistther, Footnote

US337 requires that FSS earth stations in the 13.75-13.80 GHz band be coordinated on a case-by-case
basis in order to minimize harmful interference to Federal Government TDRSS opéfations.

136. Proposal. In theNPRM we proposed to allow NGSO FSS gateway uplink operations in
the 13.8-14.0 GHz portion of the 13.75-14.0 GHz band. We did not propose to allow such operations in
the 13.75-13.80 GHz band segment in order to protect NASA TDRSS opefatidis facilitate sharing
with incumbent Federal Government operations at 13.80-14.0 GHz, we proposed to apply the e.i.r.p. and
minimum antenna diameter limits set forth in footnotes S5.502 and S5.503 and noted above. We further
proposed to require coordination of all FSS earth stations located in the United States and insular areas,
including NGSO FSS gateway stations, with Federal Government operations through the normal Frequency
Assignment Subcommittee ("FAS") process of the Interdepartment Radio Advisory Committee
("IRAC").*** We noted the concerns of the Department of Defense ("DoD") and NTIA that the operating
parameters adopted for FSS operations in the band do not consider NGSO services, and that if such
services are permitted, they must do so in accord with the technical constraints for the FSS in the band and
must accept interference from the radiolocation sefViceAdditionally, we requested comment and
proposals on the appropriate technical requirements to enable NGSO FSS uplinks to share the 13.80-14.0
GHz band with GSO FSS and Federal Government operdtforginally, we stated that if sufficient
technical analysis is submitted to demonstrate the feasibility of NIEE®sharing with NASA operations
at 13.75-13.80 GHz, we would consider permitting NGSO FSS operations in that band &8gment.

298 NPRMat 1 38.

29 The standard frequency and time signal-satellite service is a radiocommunication service using space

stations on earth satellites for scientific, technical and other purposes, providing the transmission of specified
frequencies, time signals, or both, of stated high precision, intended for gecemian. This service may

include feeder links necessary for its operation. The space research service is a radiocommunication service in
which spacecraft or other objects in space are used for scientific or technological research purposes. See 47
C.F.R. 821.

300
Id.

%0l 5ee47 C.F.R. § 2.106 footnote S5.503.
302 5ee47 C.F.R. § 2.106 footnote US337.

%93 NPRMat 1 39.
%41d. at 7 42.
39 1d. at 7 40.
3914, at 1 44.

071d. at 7 43.
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137. Comments.Boeing supports our proposal to permit NGBSS gateway uplink operations
in the 13.80-14.0 GHz band by applying the GSO FSS’s e.i.r.p. and minimum antenna diameter limits for
the band to NGSO FSS operatidfis.Boeing asserts that uniform rules for all the proposed NGSO FSS
gateway uplink bands allow a common design and operational approach for NGSO FSS gateway
operations” Specifically, Boeing proposes that, as in the 12.75-13.25 GHz band, we adopt a new
definition of EPFL), along with the associated reference Ku-band NGSS satiéte receive antenna
pattern developed by JTG 4-9-11. Boeing also proposes that we protect inclined GSO satellites by
applying to the 13.80-14.0 GHz band the same EpHbDits as in the 12.75-13.25 GHz ban@oeing
states that its proposed EPfDefinition allows multiple NGSO systems to operate with insignificant
interference impact to normal GSO FSS and inclined GSO FSS operations. Finally, Boeing proposes that
we withhold judgment on whether spectrum sharing is feasible in the 13.75-13.80 GHz band until studies
are completed by JTG 4-9-1%.

138. GE states that if we decide to permit NGSO FSS gateway uplink operations in the 13.75-
14.0 GHz band, we should also permit GSO FSS providers to use that band at the same reduced power
level as those proposed for NGSO FSS systems by SkyBHdg8E states that NGSO FSS providers
would have a competitive advantage if they can use spectrum that is not also available to GSO FSS
providers or are constrained by different regulatory requirerfiénts.

139. SkyBridge urges the Commission to permit NGSO FSS systems to use the 13.75-13.80
GHz band segmeiit’ SkyBridge proposes that we apply footnote US338 NGSO FSS systems in that
band, which would require such systems to coordinate on a case-by-case basis through NTIA's FAS to
minimize harmful interference to TDRSS downlinks, thus ensuring that only those systems able to protect
TDRSS operations will operate at 13.75-13.80 GHiz.

140. NASA disagrees with SkyBridge, contending that technical studies NASA performed and
submitted to JTG 4-9-11 and US Working Party 4A indicate that the viability of the 13.75-13.80 GHz link
between TDRSS satellites and low orbiting spacecraft, such as the Space Shuttle, would be threatened by
operation of the SkyBridge systéfi. NASA also contends that its studies were based on technical
characteristics of the SkyBridge system alone, and thus if other NGSO FSS systems also were permitted to
operate at 13.75-13.80 GHz, the TDRSS interference budget would be further comptdmised.

398 Boeing Comments at 38.

30914d. at 39.

31914d. at 40.

311 GE Reply Comments at 10.

312
Id.

313 SkyBridge Comments at 14.

314 See47 C.F.R. § 2.106 footnote US337.
315

SkyBridge Reply Comments at 10.

318 Letter of April 9, 1999 from David Struba, NASA IRAC Reprdsgive to William Hatch,
Chairman, IRAC, at 1.

¥71d. at 2.
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141. Since these comments were filed, the ITU-R — in preparation for WRC-2000 and with
active participation from U.S. Government and industry — has further studied spectrum sharing between
NGSO FSS and Federal Government operations and modified footnhotes S5.502 and S5.503 at WRC-2000
to accommodate NGSO FSS operations. While retaining the existing antenna size requirement for FSS
operations in the 13.75-14.0 GHz band, footnote S5.502 was modified in such a way as to allow FSS earth
stations to operate with an e.i.r.p. of less than 68 dBW and to change the e.i.r.p. limit of radiolocation
operations to apply in all cases instead of only towards the geostationary orbit. S5.502 (WRC-2000) also
added the following language “[tlhe protection of assignments to receiving space stations in the fixed-
satellite service operating with earth stations that, individually, have an e.i.r.p. of less than 68 dBW shall
not impose constraints on the operation of the radiolocation and radionavigation stations operating in
accordance with the Radio Regulations. No. S5.43A does not apply.” This action effectively allowed FSS
earth stations to operate at powers lower than 68 dBW as long as they do not constrain radiolocation
operations. Further, footnote S5.503 maintained its e.i.r.p. limits for GSO FSS operations to protect space
research in the 13.772-13.778 GHz segment and added the following requirement for NGSO FSS earth
stations: “The e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating
with a space station in non-geostationary-satellite orbit shall not exceed 51 dBW in the 6 MHz from
13.772-13.778 GHz.” This e.i.r.p. limit on NGSO FSS earth stations in the 13.772-13.778 GHz segment
was intended to protect NASA TDRSS operations from NGSO FSS operatiadswever, WRC-2000
could not reach agreement on whether the technical parameters in S5.502 (WRC-2000) and S5.503 (WRC-
2000) would enable compaility between the fixed-satellite, space research, radiolocation, and
radionavigation services. Instead, WRC-2000 set up an ITU-R joint task group to further study the sharing
conditions between the systems operating in the services allocated to the frequency band 13.75-14.0 GHz
and to report its findings to WRC-0%.

142. In response to the WRC-2000 changes, NTIA notes that the minimum e.i.r.p. limit of 68
dBW for FSS earth stations contained in S5.502 (WRC-95) was based on ITU-R studieditatdddbe
protection of GSO space station receiVélsNTIA asserts that GSO space stations receiving from earth
stations with an e.i.r.p. of less than 68 dBW and NGSO space station receivers, sharing with the radar
operations may prove to be difficult. NTIA states that interference to these space stations will occur under
certain scenarios; the only questions are how often and for how long. Based on the operating requirements
of Federal Government radar stations, the Federal agencies will not be able to make any modifications to
resolve these interference problems. Since the FSS space stdltitvesswsceptible to interference from
radiolocation stations in the band 13.75-14 GHz, NTIA contends that the F3fe ssitstems that are
licensed should be designed and operated such that their operations are compatible with the radiolocation
service. Therefore, NTIA requests that all FSS applicants be informed of this situation.

143. Decision. We adopt our proposal to allow NGSO FSS Gateway uplink operations in the
13.8-14.0 GHz band and find that the agreements at WRC-2000 justify permitting NGSO FSS Gateway
uplink operations in the 13.75-13.80 GHz portion as well. Although DoD and NTIA express some
reservations, they are primarily concerned about interference that may be caused to FSS operations from
the radiolocation service. Further, NTIA is concerned with WRC-2000 changes to footnote S5.502 would
constrain radiolocation operations by limiting the e.i.r.p. of a radiolocation station to 59 dBW in all
directions, rather than just in the direction of the geostationary orbital arch, as previously required. While

318 seeProvisional Final Acts of WRC-2000, No. S5.503.
319

14 GHz.”

SeeResolution 733(WRC-2000), “Review of sharing conditions between services in the band 13.75-

320 5eeOctober 20, 2000 Letter from William T. Hatekssodate Administrator, Office of Spectrum

Management, NTIA, to Dale Hatfield, Chief, Office of Engineering and Technology.
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these concerns continue to be an issue that will be addressed a2@W@RCwe see no reason tohibld

this band from NGSO FSS use. FSS entities were aware of existing high powered radiolocation operations
when they requested access to this spectrum. Therefore, we believe FSS systems can desidlitdbeir sate
to compensate for incumbent operations and find usable spectral capacity in this spectrum. At the same
time, FSS entities inot be permitted to claim protection from radiolocation operations.

144. At this time, we are not implementing the specific WRC-2000 changes to footnote S5.502
in our Table of Frequency Allocations due to concerns of NTIA. However, some aspects of the new
footnote are worth adopting, such as removing the minimum power requirement on FSS operations in the
13.75-14.0 GHz band. As stated above, FSS licensees are aware of the interference environment in this
band due to incumbent radiolocation operations and should be permitted to operate at lower powers if they
can achieve communications. Therefore, we are adopting a new footnote US356 that is the same as the old
footnote S5.502 regarding limits on radiolocation operations, but it removes the minimum power
requirement for FSS operations. Further, to prevent confusion,ilh@elete S5502 from our Table of
Frequency Allocations. New footnote US356 reads as follows:

US356 In the band 13.75-14 GHz, an earth station in the fixed-satellite service shall have a minimum
antenna diameter of 4.5 m and the e.i.r.p. of any emission should be at least 68 dBW and should not exceed
85 dBW. In addition the e.i.r.p., averaged over one second, radiated by a station in the radiolocation service
towards the geostationary-satellite orbit shall not exceed 59 dBW. Receiving space stations in the fixed-
satellite service shall not claim protection from radiolocation transmitting stations operating in accordance
with the United States Table of Frequency Allocations. ITU Radio Regulation No. S5.43A does not apply.

145. Regarding specific concerns with TDRSS operations in the 13.75-13.80 GHz portion and
the WRC-2000 changes to footnote S5.503, we note that the 51 dBW/6 megahertz e.i.r.p. density limit was
developed considering TDRSS operations and should be adequate. However, NTIA indicates that NASA
has requirements for TDRSS protection across a 10 megahertz segment at 13.77-13.78 GHz to
accommodate communications with the International Space Statidiie find it is important to protect
TDRSS operations in this band because they support missions that include manned flight. Therefore, we
will extend the e.i.r.p. density limit across the 10 megahertz segment as requested by NTIA by adopting
new footnote US357 for all FSS earth stations, which accomplishes the goals of S5.503 (WRC-2000), but
protects TDRSS across the 13.77-13.78 GHz band. Accordingly, we remove footnote S5.503 from our
Table of Frequency Allocations. We also modify Section 25.204(f) of our Rules to reflect these new power
requirements for FSS operations in the 13.75-14.0 GHz band. We believe thisillipibtect NASA
TDRSS operations from different types of NGSO FSS systems and not only the SkyBridge specific design.
Nevertheless, we maintain the requirements of US337 that earth stations in the FSS coordinate on a case-
by-case basis with the FAS in order to minimize interference to TDRSS operations. Any further
interference concerns regarding NGSO FSS and TDRSS operations can be addressed further in the
coordination process. US357 reads as follows:

US357 Inthe band 13.75-14 GHz, geostationary space stations in the space research service for which
information for advance publication has been received by the ITU Radiocommunication Bureau
(Bureau) prior to 31 January 1992 shall operate on an equal basis with stations in the fikted-sate
service; after that date, new geostationary space stations in the space research service will operate on a
secondary basis. Until those geostationary space stations in the space research service for which
information for advance publication has been received by the Bureau prior to 31 January 1992 cease to
operate in this band:

%21 SeeAugust 7, 2000 Letter from David P. Struba, NASA IRAC Reprizsie, to Norbert Schroeder,
Acting Chairman IRAC.
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a) the e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating with a
space station in geostationary-satellite orbit shall not exceed 71 dBW in any 6 MHz band from 13.77
to 13.78 GHz;

b) the e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating with a
space station in non-geostationary-satellite orbit shall not exceed 51 dBW in any 6 MHz band from
13.77 to 13.78 GHz.

Automatic power control may be used to increase the e.i.r.p. density in any 6 MHz band in this
frequency range to compensate for rain attenuation, to the extent that the power flux-density at the
fixed-satellite service space station does not exceed the value resulting from use by an earth station of
an e.i.r.p. of 71 dBW or 51 dBW, as appropriate, in any 6 MHz band in clear-sky conditions.

146. We find that the technical requirements adopted are adequate to permit spectrum sharing
throughout the 13.75-14.0 GHz band. Further, any additional frequency sharing concerns can be addressed
in the coordination process of FSS earth stations in the 13.75-14.0 GHz band with Federal Government
operations through NTIA’s FAS. FAS coordination will ensure @86 earth stations do not interfere
with receiving radiolocation stations, the TDRSS forward link-to-LEO, and the TDRSS receiving earth
stations located at White Sands Complex, NM and Guam. We note that FSS earth stations that share
spectrum with Federal Government operations are required to coordinate with the FAS to avoid interference
problems to Federal Government receiving stations. Additionally, FSS entilie®tvbe permitted to
claim protection from radiolocation operations.

147. Finally, we adopt the same EP&Oimits for the 13.75-14.0 GHz band that we adopt for
the 12.75-13.25 and 14-14.5 GHz bands, as contained in Section 25.208(h) of the Commissiofis Rules.
We find these limits are equally applicable to both bands because the sharing environments between NGSO
FSS and GSO FSS systems are similar.

5. GSO FSS Gateway Uplink Bands: 14.4-14.5 GHz

148. Current allocations.In theNPRM we noted that the 14.4-14.5 GHz band is allocated on
a primary basis to FSS uplinks, and is primarily used for GSO operations, including VSATs. We also
noted that the band is allocated on a secondary basis for land mobile satellite uplinks and Federal
Government fixed and mobile operations, including use by the FAA and Qualcomm’s Omnitracs tracking
and data servicg&’

149. Proposal. In theNPRM we proposed to allow NGSO FSS gateway uplinks to share the
14.4-14.5 GHz band with incumbent services. We requested comment on the appropriate technical
requirements to enable such uplinks to share the band with GSO FSS uplinks and on the impact of the
proposed NGSO FSS uplink operations orosdary uses of the band. We also requested comment as to
whether NGSO FSS user terminals could be accommodated in th&band.

150. Comments No party opposes NGSO FSS gateway uplink use of the 14.4-14.5 GHz band,
and both Loral and SkyBridge support NGSO FSS user terminals being accommodated in the band.
SkyBridge states that there is a need for additional spectrum for such user terminals, and notes that the

322 SeeAppendix A.
323 NPRMat 1 45.

32%1d. at 1 46.
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14.4-14.5 GHz band is neither allocated for co-primary FS use nor used by Federal Government radar
operations on a secondary basis.Loral argues that users terminals should be allowed to use the 14.4-
14.5 GHz band because the band's current use is similar to that in the 14.0-14.4 GHz band — the only
differences relating to secondary servités.

151. Decision We find the EPFI limits that we are adopting for the 12.75-13.15 GHz and
13.2125-13.25 GHz bands to permit sharing between GSO FSS uplinks and NGSO FSS gateway uplinks
to be equally appropriate to permit such sharing in the 14.4-14.5 GHz band. We also find that permitting
NGSO FSS gateway uplink use of the 14.4-14.5 GHz bédhdot adversely impact secondary uses of the
band. Finally, we find persuasive SkyBridge’'s and Loral's contentions that also permitting NGSO FSS
user terminal use of the band is desirable and will not create an unacceptable interference risk to incumbent
users. Accordingly, we will permit NGSBSS uplink use of the band by both gateways and user
terminals.

6. NGSO FSS Gateway Uplink Bands: 17.3-17.8 GHz

152. Current allocations. In the NPRM we noted that the 17.3-17.8 GHz band requested by
SkyBridge for NGSO FSS gateway uplinks is allocated on a primary basis to FSS uplinks, but that US
footnote US271 limits such operations in the United States t6°B®&der link operation&® We further
noted that the 17.7-17.8 GHz portion of the band is allocated on a primary basis to fixed operations, mobile
operations, and FSS downlinks; that the 17.3-17.7 GHz portion is allocated @ordasc Federal
Government radiolocation operations; and that the entire 17.3-17.8 GHz band is allocated internationally
;0(;0838298 downlinks in Region 2, but that this BSS allocation does not come into effect until April 1,

1.

153. Proposal. In theNPRM we did not propose to permit NGSO FSS operations in the 17.3-
17.8 GHz band®™ We stated that coordination distances between NGSO FSS user terminals or gateways
and ubiquitously deployed BSS receive earth stations would be prohibitively*fadgditionally, we
stated that NGSO FSS operations at 17.3-17.7 GHz would be subject to extremely high e.i.r.p. radar
transmissions from Federal Government radiolocation operations, and that interference from these
radiolocation operations could be sev&feThe NPRM also indicated that the Commission proposed to

325 SkyBridge Comments at 21.

326 oral Comments at 10.

327 BSS transmissions are downlinks to subscriber dishes that typically carry video programming. BSS

feeder links are uplinks to BSS satellites and are performeg8$allocations. Feeder links are used to send
programming to the satellite for retransmission on BSS downlink frequencies.

38 NPRMat 1 47.
329|d.

%301d. at 7 48.
*11d. at 1 50.

3219, at 7 51.
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implement the Region 2 BSS downlink allocation in the 17.3-17.7 GHz band domestically effective in
2007

154. CommentsEchoStar Communications Corporation (“EchoStar”) states that it agrees with
our proposal not to allocate the 17.3-17.8 GHz band to NGSO FSS service because that would jeopardize
the flexibility and reliability of future BSS deployment in that b&fid EchoStar contends that use of the
band by NGSO FSS user terminals and gateways is not feasible in view of the international and proposed
domestic allocation of that band to BSS downlinks starting in 2007, and that this conclusion is supported
by ITU-R Document JTG 4-9-11/3T%. EchoStar argues that even assuming that all NGSO FSS
licensees are limited to a few gateways, with 3-5 NGSO FSS licensees there iNdgdsny gateways
located across the country. EchoStar further argues that the number of gateways would be increased by any
foreign licensed NGSO FSS systems granted access to the U.S, and that any foreign gateways positioned
close to U.S. borders could severely affect the provision of DBS services in the U.S. Additionally,
EchoStar argues that the earliest the United States could object on interference grounds to any NGSO FSS
gateways filed with the ITU would be 2002 when the ITU would first acdemsf for BSS systems in the
17.3-17.8 GHz band. Moreover, EchoStar argues that the existence of gateways in 17.3-17.8 GHz band
would also significantly increase the coordination burden on BSS operators, unduly constraining BSS
operations, particularly when viewed in light of existing allocatidhs Finally, EchoStar argues that
NGSO FSS operations in the 17.3-17.8 GHz band would appear to interfere unacceptably with the Federal
Government radiolocation servite.

155. DIRECTV, Inc. (“DIRECTV") strongly disagrees with SkyBridge's conclusion that
NGSO FSS gateways can share the 17.3-17.8 GHz band with BSS user t&fiBARECTV argues
that while use of this band may be feasible for BSS uplink use because there are expected to be only 6 BSS
uplink sites across the United States, there could be many dozens and perhaps hundreds of gateway earth
stations deployed by NGSO FSS operatorsDIRECTV contends that ITU-R document JTG 4-9-11/312
concludes that sharing between NGSO FSS and BSS user terminals is not possible, and that JTG 4-9-11
agrees with this assessméaft.

156. SkyBridge asserts that the 17.3-17.8 GHz band is currently allocated and used for BSS
feeder links, and that recent studies conducted by both U.S. and French Administrations as part of the JTG
4-9-11 process have shown that the separation distances between NGSO FSS gateways and BSS receive

333 SeeRedesignation of the 17.7-19.7 GHz Frequency Band, Blanket Licensing of Satellite Earth

Stations in the 17.7-20.2 GHz and 27.5-30.0 GHz Frequency Bands, and the Allocation of Additional Spectrum
in the 17.3-17.8 GHz and 24.75-25.25 GHz Frequency Bands for Broadcast Satellite-Servnatitsaf
Proposed Rule MakindB Docket No. 98-172, 13 FCC Rcd 19923 (1998) (18 GHz NPRM).

334 EchoStar Comments at ii.

335 EchoStar Reply Comments at 11.
%01d. at 12.
*71d. at 13.
338 DIRECTV Reply Comments at 37.
%%1d. at 38.

349 DIRECTV Comments at 12.
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earth stations will be quite limited -- on the order of tens of kilomater§kyBridge further asserts that

our proposed definition of a "gateway" and tight antenna patterns for gateways will limit their number and
facilitate sharing with BS&” SkyBridge also asserts that gateways are generally not located in heavily
populated areas, and that in problematic cases natural and artificial shielding can be used to reduce the
separation distances to a few kilometéfs.Finally, SkyBridge asserts that promoting sharing between

BSS and NGSO FSSilfurther Congress' mandate to expand access to interactive broadband services,
especially in rural and remote aréas.

157. With respect to radiolocation operations, SkyBridge states that no commenter disputes the
ability of NGSOFSS systems to coexist with radiolocation in the 17.3-17.8 GHz han8kyBridge
maintains that operational coordination can take place between NGSO FSS and radiolocation systems to
avoid prolonged exposure by NG$SS satiites to radar beams. SkyBridge states that it has proposed a
footnote in the U.S. Table of Allocations, similar in concept to S5.502, that would preclude NGSO FSS
systems from claiming protection from Federal Government radiolocation systems in the band, provided
that both systems are operating within the requirements of the fodthote.

158. Decision. In theReport and Ordein IB Docket No. 98-172, we allocated the 17.3-17.7
GHz band to the BSS on a primary basis, effective April 1, 250While the Region 2 BSS allocation
covers the entire 17.3-17.8 GHz band, we did not allocate the 17.7-17.8 GHz sub-band to BSS operations
because of spectrum incompatibilities with existing terrestrial fixed operations in that band. We agree with
EchoStar and DIRECTYV that sharing of the 17.3-17.7 GHz band by ubiquitous BSS downlinks and NGSO
FSS uplinks would be difficult. The resulting limitation on the location of BSS receive earth stations
would be overly restrictive on ubiquitous BSS receivers. We also find that sharing of the 17.3-17.7 GHz
band between the radiolocation and NGSO FSS operations would be problematic. Further, NTIA requests
that the Commission not authorize any NGSO FSS operations in the 17.3-17.7 GH?Z bssae noted
in theNPRM the radiolocation service and GSO BSS feeder links are able to share this band only because
radiolocation systems operate at powers of less than 51 dBW in the direction of the GSO arc. Satellites in
other orbits could receive higher levels of interference, as radiolocation systems will be radiating
indiscriminately in directions outside of the plane of the GSO arc in a manner that is not able to be

341 SkyBridge Comments at 19-20.

3214, at 20.

343
Id.

344 1d. at 20-21. Virgo also supports use of the 17.3-17.8 GHz band by NGSCSES@Irgo Reply
Comments, at n.13.

345 SkyBridge Reply Comments at 11.

348 1d. at 10.

347 SeeRedesignation of the 17.7-19.7 GHz Frequency Band, Blanket Licensing of Satellite Earth

Stations in the 17.7-20.2 GHz and 27.5-30.0 GHz Frequency Bands, and the Allocation of Additional Spectrum
in the 17.3-17.8 GHz and 24.75-25.25 GHz Frequency Bands for Broadcast Satellite-ServRepdaeand
Order, IB Docket No. 98-172, FCC 00-212, 65 FR 54155 (September 7, 2000).

348 Seeletter from William T. Hatch, IRAC Chairman, to Dale Hatfield, Chief, Office of Engineering
and Technology, dated October 29, 1998.
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predetermined or constrained in order to fulfill the functions of the radiolocation opéfatidocordingly,
we decline to allocate the 17.3-17.8 GHz band to the NGSO FSS.

B. NGSO Service Link Bands
1. NGSO FSS Service Downlink Bands: 11.7-12.2 GHz

159. Current allocations. In the NPRM we noted that the 11.7-12.2 GHz band requested by
SkyBridge for NGSO FSS service downlinks is allocated in the U.S. on a primary basis for FSS downlinks
and is heavily used by television program distribution and VSAT operations. We also noted that mobile
gpe;aalgioons are permitted in the band on a secondary basis, but there are only a few mobile operations in the

and:

160. Proposal. In theNPRM we proposed to permit NGSO FSS service downlink operations
to share the 11.7-12.2 GHz band with incumbent GSO FSS downlinks, subject to sharing criteria.
Specifically, we proposed sharing criteria similar to that proposed for the 10.7-11.7 GHz band, and sought
comment on the adequacy of WRC-97 EREDimits for NGSO FSS operations to protect incumbent
GSO FSS operations. We also requested comment regarding sharing with GSO FSS large aperture earth
stations, inclined orbit satellites and TT&C linkS.

161. Decision As we noted in th&lPRM the sharing scenario in the 11.7.-12.2 GHz band
raises issues similar to those regarding NGSO FSS gateway downlinks in the 10.7-11.7 GHz band. For the
reasons discussed above, we adopt the samedaiR Fiits for NGSO FSS service downlinks in the 11.7-

12.2 GHz band that we are adopting for NGSO FSS gateway downlinks in the 10.7-11.7 GHz band. While
NGSO FSS service downlink stationsllvibe ubiquitously deployed and will have different antenna
characteristics than the gateway downlink stations, the ERHInits were developed to address both
types of operations. We also conclude that since NGSO FSS gateway stiltibesoperating using the

same EPFR.n limits as NGSO FSS user earth station, NGSO FSS gateway earth station may operate in
this 11.7-12.2 GHz band. In addition, we adopt the same coordination procedures to protect GSO FSS
networks using sensitive receiving earth stations with very large antennas, as discuss&d above.

2. NGSO FSS Service Downlink Bands: 12.2-12.7 GHz

162. Current allocation In the United States, the 12.2-12.7 GHz band is allocated on a
primary basis to BSS for use by DBS systems. While the band has a primary allocation for the FS, fixed
system;3 El)igcensed in the band after September 9, 1983 must operaterehamful interference basis to
the BSS.

163. Proposal IntheNPRM the Commission proposed to allocate the 12.2-12.7 GHz band on
a co-primary basis to the NGSO FSS for use by service dowilihRtheNPRMindicated that it appears

** NPRMat 1 51.
%91d. at 7 53.
*11d. at 11 53-54.
%2 See supraf 111.

**?See47 C.F.R. § 101.147(p).

%4 NPRMat 1 52.
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that spectrum sharing in this band is possible between BSS and NGS&’ F8Sorder to ensure
protection of DBS, while accommodating new NGSO FSS services, we sought comment on the WRC-97
provisional EPFD limits contained in Table S22-1 of the Radio Reguldtforifhe Commission stated

that it was not convinced that the WRC-97 provisional limits were adequate to protect DBS, noting,
however, that there was no alternative before us at that time. We also stated that NGSO FSS operations
should not hinder the evolution of DBS.

164. The NPRM also requested comment on a petition from Northpoint to allow terrestrial
retransmission of local television signals and data services to DBS receivers in the 12.2-12.7 GHz band on
a non-interference basis to BSS operatidhsNorthpoint argues that its proposed service, which we refer
to herein as the MVDDS, would allow DBS subscribers to receive local television programming and data
services with minimal additional equipment and thus would permit the DBS service to compete more fully
with cable television servic€® To permit sharing with DBS operations, which features earth stations
pointed southward to receive signals from GSO BSS satellites located over the equator, Northpoint would
use northward pointing receivers at a DBS subscriber’'s location to receive signals transmitted from
terrestrial towers whose directional antennas point southward. Northpoint indicates that the return link
from subscribers to achieve full two-way data services will be achieved on other spectrum or by using
existing wireline networks. While recognizing the potential benefits of the Northpoint proposal, we stated
that the concerns of DBS licensees require us to approach cautiously this type of operation in the DBS
band. TheNPRM also sought further technical analyses on Northpoint's ability to share spectrum with
DBS*° Finally, we sought comment on whether a Northpoint-tygmice is desirable to satisfy DBS
subscribers’ local programming neédfs.

165. Decision.We note that an extensive record has been filed concerning spectrum sharing in
the 12.2-12.7 GHz band by NGSO FSS, BSS and MVDDS operations, and interested parties subsequently
reached a compromise solution to NGSO FSS and BSS sharing issues at the CPM, which was ultimately
adopted at WRC-2008" We thus find that we have an adequate record to make decisions on future
NGSO FSS, MVDDS and BSS operations in the 12.2-12.7 GHz band.

355
Id.

%814, at 59.

%7d. at 1 8. Northpoint filed its Petition for Rule Making requesting the establishment of this service

in March 1998. That petition was designated RM-9245, and was placed on public notice on March 23, 1998.
SeePublic Notice Report No. 2265.

%8 NPRMat 1 8. We note that Northpoint originally proposed its service as a supplement to DBS

operations in the 12.2-12.7 GHz band. Subsequently, on January 8, 1999 Northpoint and its affiliates filed
terrestrial license applications for the 12.2-12.7 GHz band covering the entire United States under the name
Broadwave. In Northpoint’s March 2, 1999 comments it argues that its proposed service and associated
applications could provide nationwide video and data services and ignite competition to cable and other
multichannel video program distributo@eeNorthpoint Comments at Summary.

391d. at 7 95.

360 1d. at 17 91-92.

%1 \We note that the 12 GHz DBS service is in an ITU “planned band” and is based on using analog

receivers. The ITU-R recommendm#ar noise allocations as t&SO FSS networks for digl DBS using the
planned band assignments.
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166. As discussed below, we conclude that NGSO FSS operations can share this band with
BSS operations on a co-primary basis under certain technical operating parameters, which we adopt herein.
Throughout this proceeding, we have focused on the ability of NES® operations to coexist with
existing operations in several spectrum bands without causing unacceptable interference to those services.
Although the spectrum management policies concerning spectrum sharing are complex, the results are
worthwhile because we can allow the deployment of new services, achieve more and efficient use of a finite
amount of spectrum, and ensure the protection of incumbent operations. Accordingly, we are allocating the
12.2-12.7 GHz band to the fixed satellite service for use by non-geostationary orbit satellite downlink
operations on a co-primary basis. This action will be implemented domestically through the adoption of
footnote S5.487A into our Table of Frequency Allocations. This footnote allocation for NGSO FSS
operations in the 12.2-12.7 GHz band was established at WRC-1997 and modified at WRC-2000, and we
find that it should facilitate the delivery of advanced services to the United States, as well as to other
countries.

167. We also conclude that MVDDS can operate in the 12.2-12.7 GHz band under the existing
FS allocation. Under this allocation, as discussed below, MVDDS operations would not be permitted to
cause harmful interference to the BSS and would operate on a co-primary basis to NGSO FSS. We find
that the public interest would be served by allowing MVDDS operations in this band. MVDDS could be
used to deliver a wide array of video programming, including local television, and data services on either a
competitive or sole source basis in both urban and rural areas. While MVDDS will only be permitted to
use the 12.2-12.7 GHz band for transmissions to its subscribers, we find that full two-way services can be
achieved using spectrum in other bands or existing wireline networks for the return link. Terrestrial
MVDDS systems would intensively reuse available spectrum, allowing for efficient use of the band.
Furthermore, it is feasible to avoid or correct harmful interference situations between MVDDS and DBS or
between MVDDS and NGSO FSS. As discussed below, spectrum shalingesessitate some
restrictions on MVDDS antenna locations and transmitter power levels in order to avoid interference to
DBS, and could require coordination with some NGSO FSS systems. In our Further Notice of Proposed
Rule Making, we make several specific proposals regarding MVDDS technical, service and licensing rules.

168. Some commenters question whether the 12.2-12.7 GHz band is appropriate for MVDDS
operations® The 12.2-12.7 GHz band is particularly attractive both because MVDDS equipment can
take advantage of the economies of scale that already exist for electronics and antennas that use this band
and because the band offers sufficient spectrum to offer a service that can compete with cable television
and DBS services. Alternative bands, such as the 2596-2644 MHz Multichannel Multipoint Distribution
Service and the 27.5-31.3 GHz Local Multipoint Distribution Service, are not as attractive. These bands
either do not offer the same amount of spectrum, are encumbered by existing operations, impose higher
equipment costs, or have significant propagation constraints. The use of innovative spectrum sharing
techniques will facilitate a high level of frequency reuse in this band and provide a variety of broadband
services to a vast number of customers.

169. In the discussion below, we first address our decision to provide a co-primary allocation
for NGSO FSS in this band and to require certain technical operating parameters for NGSO FSS in order
to facilitate spectrum sharing with incumbent BSS operations. We then address our decision to allow

%2DIRECTV contends that Northpoint has not demonstrated why it requires the 12.2-12.7 GHz band
for its proposed service, and asserts that other spectrum is available. DIRECTV Comments at 4-7.

353 Northpoint maintains that its technology requires deployment in the 12.2-12.7 GHz band because it

was designed specifically to use existing commercially available consumer and transmission equipment in that
band. Northpoint Reply Comments at i-iv, 1-2.
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MVDDS operations in this band and how this fixed service can share spectrum with incumbent BSS
operations and new NGSO FSS operations.

a. NGSO FSS sharing with BSS

170. After evaluating the extensive record in this proceeding, including the work of the ITU-R
study groups and WRC-2000, we find that the agreements reached in these international meetings provide
the basis to allow NGSO FSS operations to share successfully the 12.2-12.7 GHz band with BSS
operations without causing unacceptable interference. The results of the technical studies have been
included in the Final Acts of WRC-2000 and represent the most comprehensive and current studies on
NGSO FSS and BSS co-frequency operations to date. We conclude that these criteria, which provide for
both single entry and aggregate ER&RIimits for NGSO FSS operations, are appropriate for protecting
GSO BSS operations in the United States, and we will adopt both types of limits. The single-entgynEPFD
limits are those that a single NGSO FSS systéhinave to meet. These single-entry limits, combined with a
method to address the aggregate interference from all N&SS3systems in the band]lwnsure protection of
GSO BSS operations from NGSO FSS interference.

171. Both single entry and aggregate ERE&R limits consist of two elements: (1) a set of
“validation” EPFQownlimits (mask) which include additional latitude-dependent “validation” ERRiPnits not
to be exceeded for 100% of the time for 180 cm, 240 cm and 300 cm BSS earth station antennas; and (2) an
“operational” EPFIawnlimit not to be exceeded for 100% of the time for 240 cm BSS earth station antennas
located in Alaska. As discussed in more detail below, in order to receive a favorable finding interriationally,
each NGSO FSS system must not exceed the single-entry validationoHiFids using the ITU-BR
software:®® The ITU BR will not verify that NGS®SS systems comply with the operational limits; rather,
individual Administrations and their GSO FSS system operators would determine whether an NGSO FSS
system is exceeding the operational ERRDImits. Also, we are adopting additional technical criteria for
NGSO FSS systems to protect 180 cm BSS receivers, although it was not included in the international
agreements.

172. We find that the single-entry and aggregate ERB&Dimits we are adopting will not
unduly hinder the growth of BSS, as proposed inNRRM**® As discussed in more detail below, the
ITU-R considered future BSS systems and examples of advanced technology BSSdin&® EK digital
modulation and improved receiver temperature of 80 degrees Kelvin) to develop.&HiFds for NGSO
FSS¥* In addition, future BSS systems will be able to take into account the N&SSOinterference
environment®®

364 compliance with the “validation” limits will be checked by the ITU/BR under Radio RegulatidBON&S

and S11.31See alsection 3.1.2.4.6 of the CPM Report.

355 ITU-R Recommendation BO.1503 provides the specification for the software that the BR/ITU would

use to verify that a NGSO network meets the ERFs.

3¢ NPRMat 1 58.

%7 DIRECTV insists that the Commission ensure that any ERFBnits adopted fully protect the examples

of future BSS links contained in the ITU database, in order to preserve the ability of BSS systems to innovate.
DIRECTV Reply Comments of at 37.

%8 5ee, e.9.SkyBridge Comments at 64 (SkyBridge asserts that future systems, as opposed to existing

systems, can plan for the NGSO FSS environment, and take such systems into account in developing link budgets for
future BSS systems).
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173. In the following sub-sections, we discuss particular issues with respect to NGSO FSS
operations in the 12.2-12.7 GHz band, such as single-entry &REits, verification of compliance
with the validation limits, operational EPEd limits to protect larger BSS receive earth station antennas,
and aggregate NGSO FSS interference levels.

0] Single-Entry EPFDgown Limits

174. Proposal In the NPRM we sought comment on the WRC-97 provisional single-entry
limits, and also expressed our concern that these limits were not adequate to prot&tt\B8$dicated
that if the record developed in this proceeding demonstrates that these limits are not appropriate to protect
DBS services, we would explore alternative limits.

175. Comments Some commenters expressed concern that the WRC-97 provisional limits
would not protect the widely deployed 45 cm DBS dishes, or the larger DBS dishes deployed in rural and
remote areas, and that the provisional limits would hinder the evolution of DBS opefatideveral
parties even made various proposals for alternative ERfibDits. Nonetheless, all parties urge that the
ITU-R agreed upon interference criteria and internationally compiled database of GSO BSS links be used
to establish BSS protection limits. SkyBridge fully supports the technical agreements reached at the
CPM, and no other parties opposed the technical agreefffeBseing urges the Commission to adopt
the compromise agreement reached at the CPM without deviation. It argues that this would foster the
development of universally-available telecommunications services by creating globally-consistent
regulatory requirements’

176. Decision We find, based upon the technical work within the ITU, and the record developed in
this proceeding, that the international consensus single-entry J&RlFdits for 30 cm, 45 cm, 60 cm, 90 cm,
120 cm, 180 cm, 240 cm and 300 cm diameter BSS earth station antennas are appropriate for protection of GSO
BSS systems in the United Statés.Specifically, the combination of the two elements comprising these limits
(i.e., validation including latitude-dependent, and operational) adequately protect the U.S. BSS systems. We

39 NPRMat 1 59.

370 EchoStar Reply Comments at 5-6 and Boeing Reply Comments at 13.

31 5ee, e.g.SkyBridge Comments at 58-59, DIRECTV Comments at 9, DIRECTV Reply Comments at
35, and EchoStar Reply Comments at 7.

Y7 P T TI T

concern about certain aspects of the agreement, such as the implementation of operational limits, or proposed
additional provisions, such as an additional limit for 180 cm BSS earth station antennas in Alaska. DIRECTV
Supplemental Comments at 9, 10-12.

373 Boeing Supplemental Comments at 3.

374 \We are including EPRRun limits for 30 cm and 300 cm diameter BSS earth station antennas, although

there is no requirement for BSS earth station antennas of these sizes in the United States. No representative from the
BSS industry proposed EPEFlimits for 30 cm or 300 cm diameter BSS earth station antennas, nor are such antennas
in use in the United StateSee, e.g DIRECTV Comments at 9. If a DBS entity wishes to implement BSS earth

station antennas of this diameter in the United States, they would have to specify this antenna size in their application
for a DBS authorization. The Commission would review the technical information submitted with the application, and
determine if such operations can be accommodated within the interference environment in the United States. For
example, 30 cm BSS earth station antennas may not be compatible with the BSS Plan assignments of other
Administrations.
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adopt these limits as new rule Section 25.208(i) of the Commission's Rules contained in Appendix A of this First
R&O.

177. These limits were developed using the agreed upon criteria and the international database of
GSO BSS links both developed by the ITU-R. This was also the approach that the commenters recommended
we use to establish the appropriate ERiDimits.*”> As an initial matter, the ITU-R compiled characteristics
of the BSS systems to be taken into account in sharing studies with NGSO FSS*§ystérdUnited States
submitted characteristics of its existing and planned GSO BSS systems to be included in these studies. In
addition, the ITU-R developed recommended criteria to be used in developing acceptabigHR#D to
protect GSO BSS. The ITU agreed upon criteria consists of two parts: (1) the aggregate interference
from NGSO FSS systems should be responsible for at most 10% of the time allowance(s) for iitavailab
of the GSO BSS network; and (2) the aggregate interference from NGSO FSS systems should not lead to
the loss of video picture continuity in the GSO BSS network. This criteria will be referred to herein as the
“agreed upon criteria.” During the development of the ERlimits, a proposed set of EPkl limits was
tested against this international database of GSO BSS links to determine if the agreed criteria was met, and
therefore whether the proposed ER&RIimits are appropriate. Using the agreed upon criteria and the database
of GSO BSS links, the ITU-R was able to reach consensus on both the single-entry and aggregaie EPFD
limits.

178. With these EPFRw limits, most BSS links are protected to the agreed upon protection
level For example, all of the links in areas in which 45 cm antennas are used almost exclusively (the
majority of the United States), are protected to the agreed upori’fevidbowever, as the antenna size
increases, there are some BSS links that are not protected to the agreed up®n lievitiese specific
cases where the agreed upon protection level was not provided by the proposeshHRftB,**" the
affected Administration agreed to the level of exceedance, prior to theseqmPlifhits becoming
finalized. This was the process used for any U.S. submitted links where the agreed upon criteria was not
met. In addition, the ITU-R ensured that NGSO FSS was not unduly constrained in developing these
limits. For example, the shape of the ERfRcurve was chosen to accommodate planned NGSO FSS

378

37> DIRECTV Reply Comments at 35, 37; and EchoStar Reply Comments at 7.

378 ITU-R circular letters CR/92 and CR/116 requested that Administrations submit information on their

existing and planned GSO BSS systems. The compiled set of GSO BSS system characterigaased asran
Annex to ITU-R Recommendation BO.1444. Hereinafter, we refer to this set of coBgi@dBSS system
characteristics as the “international databasgS® BSS links.”

37" The criteria is contained in draft new Recommendation ITU-R BO.1444. In addition, the criteria is

described in Section 3.1.3.1 of the CPM report to WRC-2000.

378 Annex 11 (Preliminary draft new report: Derivation of ERfRLImit Masks) to Document 10-

11s/209-e, dated 16 June 1999, the Chairman’s Report of the Third Meeting of JWP 10-11s, Geneva, 19-28 May,
1999.

379
Id.

301d. For example for 90 cm diamet®SO BSS earthtation antennas, 3 links are not protected to the
first criterion, the 10 % increase in BSS link unavailability.

31 Section 4 (“Further Work”) of Annex 1 to Appendix 1 of the Chairman’s Report of the Third

Meeting of JTG 4-9-11 (Long Beach, USA, 19-29 January 1999) (Document 4-9-11/367-E, dated 5 February
1999).
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systems™ Also, the use of operational limits in place of validation limits for certain situations, avoids
undue constraints on NGSO FSS due to the conservative nature of the ITU validation software. Below we
discuss the importance of each of the three elements that comprise these limits.

179. The first set of limits, the “validation” EPREmlimits ensure appropriate protection of
smaller GSO BSS earth station antennas, those ranging from 30 cm to 120 cm in diameter. The ITU-BR
will test these validation EPREnlimits using the ITU-BR software. To protect larger GSO BSS earth
station antennas, the latitude dependent “validation” limits (for 180 cm, 240 cm and 300 cm diameter GSO
BSS earth station antennas), and the “operational” limit for 240 cm GSO BSS earth station antennas are
needed to supplement the validation ERElImits. These limits provide additional protection against loss
of video picture continuity, and limit the increase in unavailability, for these larger GSO BSS earth station
antennas. Due to their higher on-axis gain, larger earth station antennas are more susceptible to the short term
interferenc&” that can lead to the loss of video picture continuity.

180. The latitude-dependent “validation” EP&kalimits will provide additional protection to
GSO BSS earth stations located in high latitude regions such as Alaska. The latitude-dependent validation
EPFDQuown limits apply to 180 cm, 240 cm and 300 cm BSS earth station antennas. These limits become more
stringent on NGSO FSS systems as the latitude of the GSO BSS earth station increases over 57.5 degrees
North or South. At a high latitude location, BSS earth stations can be located at the edge of the coverage
area of the GSO BSS satellite and receive lower downlink e.i.r.p. and are therefore more susceptible to
NGSO FSS interference. In addition, GSO BSS links operating at higher latitudes have lower elevation
angles to the GSO BSS satellites and a longer path length that also results in a lower e.i.r.p. at the earth
station®® Thus, tighter latitude-dependent validation limits provide greater protection to BSS, while not
unduly constraining NGSO FSS.

181. The operational EPR&n limit for 240 cm BSS earth station antennas ensures protection
of 240 cm diameter BSS earth station antennas currently in use in Alaska. The limit applies to receive BSS
earth station antennas located in Alaska that use elevation angles greater than 5° and that point toward BSS
satellites at the following orbit locations: 91° W.LQ1° W.L., 110° W.L., 119° W.L. and 148° W.L. We
recognize that there are restrictive international power limits on GSO BSS to protect terrestrial services in
adjacent countried””> These restrictive power limits require a lower e.i.r.p. from BSS satellites towards the
geographic areas requiring the use of larger GSO BSS receive earth station antennas in Alaska. These
particular links require more stringent ER&fRIimits for protection from interference from NGSO FSS
systems. This is because of the limited downlink e.i.r.p. and large antenna diameter of these links. More

382 Section 3.1.3.1.4 (b) of the CPM Report, aacommend8.2 of draft new Recommendation ITU-R
BO.1444.

333 Short term interference occurs for very short periods of time and is caused byASS3alite antenna

side lobe interfering into the GSO BSS receive earth station antenna mainbeam. The sidelobes of an antenna are areas
outside of the mainbearng(, main/desired pointing direction of the antenna) and an antenna has lower gain in its
sidelobes than in the mainbeam.

34 Many NGSO FSS systems are designed in such a way that their powetiydeoreases at these

high latitudes that are located outside of high population areas. Also, Document 4-9-11/245-E (from France,
dated 13 January 1998) demonstrates that F--SATMULTI-1B satellites whose sub-satellite points are greater than
40 latitude will have a much lowé?FD versus sallées whose sub-satellite point is less than Klitude.

% These limits are contained in Section 5¢) of Annex 1 to Appendix S30 of the ITU Radio Regulations
(Edition 1998). SeeU.S. input document to the CPM, Document CPM99-2/29 and its corrigeiséen)so
Policies and Rules for the Direct Broadcast Satellite SemNicgce of Proposed Rule Makingi3 FCC Rcd.
6907, 6934 (1998) (“DBS NPRM").
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stringent limits, however, are more difficult for NGSO FSS systems to’fie€he operational limits were
developed to provide additional protection to GSO BSS 240 cm earth station antennas in Alaska, while not
unduly constraining NGSO FSS by requiring validation with the ITU software tool.

182. In addition, WRC-2000 indicated that this operational limit may be applied for a transition
period®™’ Because the restrictive power limits that result in the use of the larger BSS earth station antennas in
Alaska were sufficiently relaxed by WRC-2000, wi# &lso adopt a transition period for the implementation of
operational EPFEun limits for the 240 cm earth stations in the United States operating north of 60 degrees
latitude,e.g, Alaska. Although DIRECTYV argues that the transition period should be 17 years instead of
15% we conclude that 15 years is an appropriate amount of time for the operational limits to be in effect.
Fifteen years is an adequate representation of the life of a satellite today. Further, a 15-year transition period will
further promote our goal of encouraging the use of smaller BSS earth station antennas in Alaska. Therefore, the
15-year transition period will be included in our rules and the operational limits will no longer apply to NGSO
FSS operators fifteen years from the effective date of the rules in this First R&O.

183. DIRECTV argues that we should not require the ERRDImMit from the international
consensus for 180 cm BSS earth station antennas in Alaska, but rather apply a different limit to protect these
stations. While the latitude dependent validation ER&Bnits apply to 180 cm BSS earth station antennas, the
CPM agreement includes an operational limit only for 240 cm BSS earth station antennas. DIRECTV asserts
that the high latitude 100%-of-the-time ER&RImit of -163.1 dB(W/n¥40 kHz) does not protect DIRECTV
services using 180 cm BSS earth station antennas in the Anchorage area, and requests that the operational limit of
—167 dB(W/rY40 kHz) be implemented for 180 cm BSS earth station ant&fin&sirther, DIRECTV states
that because an NGSO FSS system must meet this limit for 240 cm BSS earth station antennas, it will
automatically meet this limit for 180 cm BSS earth station antennas and thus would place no additional
constrainatgsO on NGSO FSS systems. Boeing urges the Commission not to deviate from the agreements reached at
the CPM:

184. As previously noted, we are committed to ensuring the provision of BSS to all of the United
States, including Alaskd® We are adopting specific rules to protect BSS to Alaska from NGSO FSS
interference, such as operational limits for 240 cm BSS earth station antennas in Alaska. This specific provision
was based on significant technical work performed in the ITU-R, such as agreements contained in the CPM
Report and Final Acts of WRC-2000, and based on the GSO BSS links submitted by the United States for
inclusion in the international database of GSO BSS links. We do not find that DIRECTV provides sufficient

336 As noted in the comments, the ITU software validation tool may be overly conservative so that it hinders

efforts to arrive at EPRRwlimits acceptable to all parties. In particular, NGSO FSS interests may have to add
significant margins to the limits to ensure that their systems can pass. DIRECTV Reply Comments at 32. SkyBridge
Comments at 38, 94-97. STA Comments at 8.

37 Footnote 25 to Table S22-4C of the Provisional Final Acts specifies that the operational limit may be

implemented for a transition period of 15 years ifRfD limits in Section 5¢) of Annex 1 to Appendix S30 are
sufficiently relaxed; DIRECTV Supplemental Comments at 9.

38 DIRECTV Supplemental Comments at 9.

%914, at 10-12.

399 Boeing Supplemental Comments at 3.

391 Section 100.53, 47 C.F.R § 100.53, of the Commission's Rules requires that DBS licensees provide

service to Alaska and HawaiSee alsdPolicies and Rules for the Direct Broadcast Satellite Seiagge of
Proposed Rule Making,3 FCC Rcd. 6907, 6926 (1998).
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technical justification for requiring an operational limit of —167 dB(4t kHz) in Alaska’ Further,
DIRECTV's concerns are alleviated by how we are implementing the operational limits in the United States. We
are requiring NGSO FSS applicants to demonstrate that they meet the operational limits at test points that
represent the worst case scenario, everywhere in Alaska (or the entire United States, as the case may be) all of the
time. Therefore, as DIRECTV points out, the 180 cm BSS earth station antetreifeatively not receive

greater interference than the —167 dB(W4thkHz) value by virtue of the operational 100%-of-the-time limit we

adopt for 240 cm BSS earth station antennas in Alaska. Contrary to the implementation of operational limits
internationally, the burden is not entirely placed on the GSO BSS operator to monitor the NGSO FSS
interference into its operational earth stations and if the operational limits are exceeded in practice, request that
the interference be restored to levels below the operational’ifi@onsidering the foregoing, we conclude that

there is not sufficient information in our domestic proceeding to warrant adopting an additional requirement on
NGSO FSS systems to protect 180 cm BSS earth station antennas in Alaska.

185. Protection of 180 cm BSS earth station antennas in Hawdie international consensus
EPFDQiown limits may not ensure adequate protection to all BSS earth station antennas in Hawaii, as the
additional validation and operational limits are only for regions located in high latitudes. We note that EchoStar
provides BSS to Hawaii using 180 cm diameter or larger earth station antennas. These links require greater
protection than is afforded by the validation limits that we are adopting &bowvsthough the U.S. had
proposed a tighter EPRa. limit in the international meetings over Hawaii for 180 cm BSS earth station
antennad’” two of the interested parties — SkyBridge and EchoStar — agreed that in lieu of a specific international
regulation to protect operations in Hawaii, to submit a joint letter to the Commission detailing agreed-upon limits,
for inclusion in our domestic rules. Specifically, the joint letter proposes a “never-to-be-exceeded-in-operation”
(i.e. operational, not to be exceeded for 100% of the time) ERADNt of —162.5 dBW/rff40 kHz over
Hawaii for GSO BSS receive earth station antennas pointing towards any current EchoStar satellite operating in
the 110° W.L., 119° W.L. and 148° W.L. nominal orbital positions, in addition to the &RkDits specified
in Annex 1 to the letteéf’ The limits in Annex 1 to the letter are the same as those contained in the CPM Report
and Final Acts.

186. In addition, it appears upon initial review, that the other NGSO FSS systems ail fitat w
cause such short term interference and therefore should not have any difficulty meeting the limit agreed to by
SkyBridge and EchoStar. We will, therefore, adopt the SkyBridge/EchoStar agreeri@&t éon BSS earth
station antennas in Hawaii into our rui&s We will implement this operational limit in the same manner as the
operational limit to protect 240 cm BSS receive earth station anténnasy NGSO FSS system that provides

392 This requirement is not supported by the GSO BSS links that the Utitiers Spplied to the ITU-R, nor
does DIRECTYV provide complete information in its comments on the BSS links to Alaska that justifies this value. In
addition, the value of downlink e.i.r.p. to Anchorage that DIRECTV specifies in its comments is not supported by
DIRECTV's DBS satellite applications submitted to the Commission.

393 Section 3.1.2.4.7 of the CPM Report.
394

EchoStar asserts it needs greater protection. See Document CPM99-2/29 + Corr. 1.

39% Document CPM99-2/29 + Corr. 1.

39 etter from Jeffrey Olson, Attorney for SkyBridge L.L.C. to Magalie Roman Salas, Secretary, dated

December 301999, and Attachment.
397 Seenew Section 25.208(i) and (j) in Appendix A.

39 Seenew Section 25.145(b)(2).
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service to the United States — even systems that are not licensed by the United States — will have to meet this limit
over Hawaii.

187. BSS receive earth station antenna patterfibe BSS receive earth station antenna pattern is
an important component in the assessment of interference from NGSO HES satie GSO BSS earth station
antennas. In th&lPRM we recognized thatffeset feed receive earth station antennas may have different
discrimination characteristics in directions other than the plane of the geostationary satefiite BHaitITU-R
studied the appropriate BSS receive earth station antenna patterns to use in its interference studies and developed
a recommended antenna pattern, which is used in the definition of theo&HFIDs, to protect BSS earth
stations. This pattern was included in the Final Acts of WRC-2000 ithibé wsed in calculating whether or not
a given NGSO FSS system complies with a certain GRHDit.*® The antenna pattern takes into account the
transient nature of NGSO FSS interference, and reflects an averaging of the peaks and valleys of an actual GSO
BSS earth station antenna pattern, instead of providing a conservative envelope of the peaks of the sidelobes. No
party has objected to the use of this new antenna pattern in the international process, or within this domestic
proceeding. Accordingly, we will include this new receive earth station antenna pattern in the definition of
EPFDiownlimits to protect BSS receive earth stations in our rules. We note, however, that BSS earth station
antennas whose actual antenna performance is worse than predicted by this antenna pattern will receive more
interference from NGSO FSS than antennas that meet or perform better than the recommended pattern. Although
we will not require DBS providers to use this new pattern, we strongly encourage DBS licensees and applicants
to take this new pattern into account in designing their future systems.

(i) Domestic Implementation of Single-Entry EPFRown Limits

188. Proposal In theNPRM we recognized that domestically we must ensure that all NGSO FSS
licensees satisfy the EPFD limiifs. We stated that the Commission needs to verify that a proposed system meets
the appropriate limits for domestic licensing purposes, as well as to confirm information that will be sent to the
ITU. Commenters agree that the single entry PFD limits should be strictly efiférced.

189. Decision. As discussed below, we are adopting implementation procedures for single-entry
validation and latitude-dependent validation limits, and a separate set of procedures for operational limits. In
addition to ensuring protection of BSS, this will assist the Commission in its need to confirm to the ITU that the
appropriate limits are being met. Many of the implementation procedures we discuss below are similar to the
procedures we adopt to protect GSO FSS networks from NGSO FSS.

(iii) Domestic Implementation of Single-Entry Validation and
Latitude-Dependent Validation Limits

190. DIRECTV encourages the Commission to carefully consider the functional description of the
validation software, as additional problems may be yet uncoVéreSkyBridge, Loral, Boeing, and STA
support the use of a commonly accepted software tool, such as that being developed by the ITU-R, to

399 NPRMat 1 58.

% These new antenna patterns are found in Annex 1 to Recommendation ITU-R BGdelble

S22-1D and note 14 of Article S22, of the Final Acts. The software functional description is contained in ITU-R
Recommendation BO.1503.

“INPRMat 1 80.
2 5ee e.g.DIRECTV Reply Comments at 34 and DIRECTV Supplemental Comments at 12.

‘%3 DIRECTV Supplemental Comments at 14.
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ensure compliance with the EPFiits.*** Boeing, however, states that the Commission should not adopt

any one software tool until all of the various software tools that have been developed have undergone
further analysi$” STA agrees that we should adopt a validation process for domestic use and require
NGSO FSS applicants to disclose the requisite system parameters and provide any software elements
necessary to supplement the core validation softiWare.

191. As with the validation limits adopted to protect GSO FSS operations, in order to receive a
favorable finding international)y each NGSO FSS system must not exceed the specified validationoEPFD
limits when analyzed using the ITU-BR software. We believe that it is imperative that NGSO FSS
compliance with the single entry validation ERERlimits be verified during the domestic licensing process. For
the same reasons discussed in the section above on validatiop&IPR3 to protect GSO FSS operations, we
will also require an NGSBSS applicant to demonstrate prior to licensing that it meets the validations&PFD
limits to protect GSO BSS operatiois. Despite DIRECTV's concern about potential problems with using the
functional description of the ITU-BR validation software, we will require the NGSO applicants to use the
software developed in accordance with the ITU software specification contained in the ITU-R Recommendation
BO.1503. This software has been thoroughly evaluated by the ITU-R, including by U.S. participants in the
ITU-R groups:® The specific information we will require from the NGESS applicants is described in detall
in the GSO FSS section and new rule Section 25.146{H)(1).

(iv) Domestic Implementation of EPFRown Operational Limits

192. The operational limit is included in Article S22 of the ITU-R Radio Regulations and unlike the
validation limits, the ITU-BR will not verify compliance of NGSEBS systems with this limit" Individual
Administrations and their GSO system operators would determine whether a NGSO FSS system is exceeding the
operational EPFD limit. If an operating NGSO FSS system exceeds the operational limit into an operating GSO
BSS receive earth station, the NGSO FSS network would have to take all necessary steps, as expeditiously as
possible, to ensure that the interference caused to the GSO BSS receive earth station is restored to levels at or
below the operational EPFD limit. WRC-2000 did not adopt specific procedures to ensure compliance with
Sesggiloznal limits; instead, these procedures will be developed within the ITU-R and addressed at the next

%4 Loral Comments at 19, SkyBridge Comments at 93, Boeing Comments at 84, and STA Comments at

“%5 Boeing Comments at 84.

406 STA Comments at 8.

97 Section 3.1.2.4.6 of the CPM Report. Compliance with the “validation” limits will be checked by the

ITU/BR under Radio Regulation N§9.35 and S11.31.

%8 These limits are defined in ITU-R Recommendation BO.1503.

% The functional description was finalized by the JTG 4-9-11 at its May/June 1999 meeting. JWP 10-

11S further reviewed several aspects at its October 1999 and WP4A reviewed it at its February 2000 meeting.
19 5eeAppendix A
11 Section 3.1.2.4.7 of the CPM Report to WRC-2000.

#12 Resolution [COM5/6] (WRC-2000). The CPM recognized that in order to implement the operational
limit concept, a procedure is needed which: i) identifies non-GSO systeeasligig the operationkihits; and i)
(continued....)
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193. Comments.Commenters addressed both the type of information the Commission should
require in order to confirm that an NGSO FSS operaithroperate in compliance with the operational
limit and the appropriate time for providing this information to the Commission. DIRECTYV, while not
objecting to the operational limit of —167 dB(W/40 kHz), urges the Commission, as part of its NGSO
licensing procedure, to ascertain through computer simulation that the NGSO FSS siisieeetvall
EPFDiown limits, regardless of whether they are considered by the ITU-R to be “validation” limits or
“operational” limits™® Specifically, DIRECTV submits that NGSO FSS applicants must be required to
provide sufficient information to the Commission so that the agency or a third party can perform
simulations to verify that the operational limits will be met. PanAmSat states that the international
agreement envisions that individual Administrations will determine compliance with, as well as, enforce the
operational limits’™ SkyBridge, on the other hand, believes that requiring NGSO FSS applicants to
demonstrate compliance with operational limits as part of the licensing process is not consistent with the
principle behind the operational limitS. SkyBridge also asserts that the operational limits are intended
only to provide a GSO operator with a standard to determine whether its system is receiving unacceptable
interference. Although Boeing states that it could provide prior verification that its system meets the
operation limits, Boeing believes that advance verification of the operational limits prior to the operation of
the NGSO FSS system is unnecessary. Instead, Boeing reasons that an NGSO FSS operator once
operational, could be required to take appropriate action such as limiting the power to a particular spot
beam or switching the frequency used on a particular beam, to eliminate any operational harmful
interferencé’® DIRECTYV states that waiting until after a system is operational makes it difficult to effect
any necessary changes in NGSO FSS operationgirgo would support a requirement that NGSO FSS
systems demonstrate their ability to meet all of the agreed validation and operational limits prior to receipt
of any authorizatiofi:®

194. DIRECTV also requests that the Commission specify precisely the procedure to be
followed if an NGSO FSS system licensed for operation in the United States is found to exceed the
operational limits. DIRECTV asserts that the Commission must, at a minimum, provide for the immediate
cessation of the interferend®€. SkyBridge states that the Commission's Rules already provide procedures
for resolving interference complaints.

195. Decision For the same reasons discussed in the section above on implementation of the
operational EPFEun limits to protect GSO FSS operations, wié also require an NGS®SS applicant to
demonstrate prior to becoming operational that it meets the operationalozRiffids to protect GSO BSS
(Continued from previous page)
ensures immediate reduction of the interference level to the operation limits by any non-GSO egsiimgekiose
limits.

*I3DIRECTV Supplemental Comments at 9, 13.

14 panAmSat Supplemental Comments at 21.

*15 SkyBridge Supplemental Comments at 16.

“1° Boeing Supplemental Comments at 5.

“" DIRECTV Supplemental Comments at 14.

18 virgo Supplemental Comments at 4.

*19 DIRECTV Supplemental Comments at 14.

20 skyBridge Supplemental Comments at 15-16. Specifically, SkyBridge refers to 47 C.F.R. §§ 25.271-
25.274 and 25.160.
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operations. In addition, unlike the requirements for the operational limits with the ITU, we will require NGSO
FSS applicants to demonstrate that thédlymeet the operational limits to protect BSS receive earth stations
everywhere in Alaska, or Hawaii as appropriate, all of the*im&herefore, any NGSO FSS applicant that is
found qualified to hold a space station authorization will be issued a conditional authorization.
Specifically, as discussed in the GSO FSS section, each NGSO FSS licensee issudidiomat
authorization must submit, 90 days prior to operation, technical information demonstrating compliance
with the operational limits in the United States NGSO FSS applicants are fully aware of our requirements
well in advance of their actual construction and operation. If the demonstration shows that the limits are
not met, we will require NGS®SS systems to apply all mitigation techniques necessary, including any
changes necessary to their system design, to comply with the operational limits. In addition, if an NGSO
FSS system exceeds the operational limits,ilit be in violation of its obligations under the ITU Radio
Regulation No. S22.2, as well as Commission fifesThe information that we will require NGSO FSS
system licensees to submit is described in detail in the GSO FSS section and in new rule Section
25.146(b)(2)">

(V) Aggregate EPFQown Limits

196. Proposal In theNPRM we stated our concern about the cumulative effect of multiple
NGSO FSS systems on sharing with other services, and sought comment as to how the proposed sharing
criteria should be applied or adjusted to account for multiple NGSO FSS s{Stems.

197. Comments DIRECTV and EchoStar state that any effective spectrum sharing between NGSO
FSS systems and GSO BSS systeitisaguire aggregate and single entry PFD limits that are well-defined and
strictly enforced” Further, DIRECTV suggests that if future study demonstrates that the procedure used to go
from aggregate to single-entry limits must be revised, ositdd changes, the single-entry EREalimits must
be revised accordingfy°? EchoStar asserts that interference from NGSO FSS systems would only be considered
“acceptable” so long as it does not exceed the approved single entry and aggregate (for H5SG&ems)
power limits, as aggregate limits are the only way to ensure adequate protection of GSO BSS”’systems.
SkyBridge, however, finds that software validation of the aggregate levels is not appropriate, as the aggregate

21 Compliance of U.S.-licensed NGSO FSS systems with the operditiainé&b protect BSSeceive earth

stations outside of the United States is not relevant, as the “operational” limit only applies in Alaska or Hawaii.

422 5ee ADD S22.51 in Article S22 of the Provisional Final Acts. No. $S22.2 specifies that NGSO FSS
systems shall not cause woaptable interference to GSO FSS and BSS systenmegtiogein accordance with the
Radio Regulations.

23 gpecifically, we will require eaddGSO FSS licensee to provide the following imfiation: (1) the

satellite/earth station resource allocation strategyespaft antenna switching algorithm and the measured
spacecraft antennafterns; (2) a description of how this resource strategy/algorithm and the space craft antenna
patterns are being used in the software program; (3) the software program used to verify the commitment that the
operational limits and the assumption used in the structure of the computer program; (4) an identification and
description of other input parameters necessary for the execution of the computer program and (5) analysis of the
results of the computer simulation and the pass/fail nature of the commitment test.

424 NPRMat 1 73-74.

2 DIRECTV Reply Comments at 34, DIRECTV Supplemental Comments at 7, and EchoStar Reply
Comments at 7See als@iGE Comments at 10 and PanAmSat Comments at 14.

26 DIRECTV Supplemental Comments at 6-7.

27 EchoStar Reply Comments at 9-10.
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levels govern emissions of operational NGESS systems at any given tifie. SkyBridge supports the
regulatory approach contained in example Resolution WAR\WFurther, as the aggregate interference may
include non-U.S. systems, SkyBridge asserts that compliance with aggregate levels must be assessed on an
international level. Boeing states that the development of software to determine compliance with the aggregate
limits serves no purpose except in the case of the fourth and subsequent co-frequency NGSO F&8 systems.

198. Decision As we concluded in the GSO FSS section on aggregate EPFD down limits, it is
necessary to ensure that the maximum aggregate interference level necessary to protect GSO BSS is not
exceeded. Therefore, we will include in our rules the international consensus aggregaie HiRHD
referred to in No. $22.5K and contained in Table [RES COM 5/621Bor the same reasons discussed in
the GSO FSS section on aggregate ERmlimits, however, we will defer a decision on whether NGSO FSS
applicants should demonstrate that that they can meet the aggregate«ERRI3 we adopt today, to the
forthcoming rule making addressing NGSO to NGSO sharing, or to the licensing proceeding itself.

(vi) Protection of GSO BSS Telemetry, Tracking and Command

199. Proposal. In the NPRM we stated that the proposals and questions regarding GSO FSS
TT&C operations are also relevant for protection of GSO BSS TT&C operétio@pecifically, as we stated
in the GSO FSS discussion on protection of TT&C operations, NRRMwe proposed that GSO (FSS and
BSS) and NGSO FSS licensees coordinate their transfer orbit operations, and that emergency TT&C operations
be protected. For the protection of operational phase telemetry downlinks, we sought comment on whether the
provisional limits would adequately protect telemetry downlink operatitns.

200. Comments SkyBridge asserts that the issues relating to the protection of GSO BSS TT&C
operations are the same as for GSO FSS TT&C operations and therefore encourages the Commission to follow
SkyBridge’s proposal for GSO FSS TT&C operations for BSS TT&C operatioBIRECTV indicates that
it has been particularly concerned about the impact of NGSO interference on TT&C op&ratiifRECTV

428 SkyBridge Supplemental Comments at 21-22.

29 Resolution WWW is now Resolution [COME(WRC-2000).

3% Boeing Supplemental Comments at 5. Boeing bases its view on the fact that the sintiieitsnimre

derived from the aggregate levels using a factor of 3.5.

31 Seenew Section 25.208(j) in Appendix A. Further, Resolution [COM5/6] specifies that
Administrations operating or planning to opendt8SO FSS systems tak# possible steps, including
modifications to their systems iEnessary, to ensure that the aggregate interference into GSO networks does not
exceed caain aggregate power levels. If these levels aceetied, Resolution [COM5/6lades that the
Administrations withNGSO FSS systems alh expeditiously take allecessary measures to reduce the aggregate
EPFD levels to the agreed levels, or to a higher léee] fhore interfering level) that is acceptable to the affected
GSO Administation.

2 NPRMat 1 62.
“331d. at 1 29-31.
434

SkyBridge Comments at 65.

3% DIRECTV Comments at 15.
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supports the proposal that GSO and NGSO operators coordinate their transfer orbit operations, while emergency
TT&C operations would be protect&d.

201. Decision As noted in theNPRM the issues that are specific to the protection of GSO
FSS TT&C operations are also relevant for the protection of GSO BSS TT&C operations. Therefore, we
adopt the same decisions that are discussed in the section above on GSO FSS TT&C operations for the
GSO BSS TT&C operations.

(viiy  Other DBS Applications

202.  As noted in th&dPRM DIRECTYV is providing DBS to antennas mounted on airéfaftve
stated our belief that this type of mobile operation is consistent with the allocation because the DBS definition in
the Commission's Rules does not limit transmissions to fixed receive earth $tatiaertheless, we requested
comment on whether this type of BSS operation is consistent with the Commission's Rules and whether it is
appropriate to protect this type of reception. If so, we also requested comment on what EPFD limits would be
appropriate to protect aircraft mobile antennas.

203. Comments SkyBridge states that it is not at all clear that this proposal is consistent with the
existing allocation for the 12.2-12.7 GHz bérid.However, SkyBridge goes on to say in its comments that it
appears that airborne BSS services and NGSO FSS systems could co-exist under the presently proposed
technical parameters, at this tiffie. In contrast, DIRECTV states that GSO BSS service to aircraft is
encompassed within U.S. domestic and international definitions of DBS and BSS service, as transmissions to
aircraft are intended for direct receipt by the general public through community re€ép@IRECTV states
that, from its initial studies, it appears that the aircraft antenna beam shape can cause an amplification of high
short term levels of interference, which could lead to service disr(ifftibfowever, DIRECTV does not provide
additional information in its replies to confirm its initial studies on this issue, or to propose specific measures to
ensure protection of this type of DBS reception.

204. Decision. No party internationally, or in the domestic proceeding, proposed any additional
specific measures or rules to protect this type of DBS receive earth station application. Based on the text of the
CPM Report, and the latest round of comments, it appears that this issue has been resolved byithe EPFD
limits that we are adopting today. Therefore, we do not find it necessary to adopt any additional measures to
protect DBS service to aircratt.

43814, at 15.

*3 NPRMat 1 61.SeeDIRECTV Application Comments at 15. According to DIRECTV, these
antennas tend to have wider beams in elevation than in azimuth, sometimes significantly wider.
**¥NPRMat { 61.See47 C.F.R. § 100.3.

39 SkyBridge Comments at 63.

*401d. SkyBridge bases this assertion on the fact that the lobes of the antennas are mainly in the azimuth and

elevation plane with some discrimination in other directions, and the low directivity of the antennas increases the
interference from adjacent GSO satellites, increasing the system noise temperature.

4“1 DIRECTV Comments at 16-17.

4214, at 18.
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b. MVDDS Sharing with DBS

205. Background The major issue raised by Northpoint’s petition with respect to DBS is the
ability of the MVDDS to avoid causing harmful interference to DBS during periods of significant
precipitation. We note that DBS receivers are digital, and the impact of interference on a digital receiver is
different than on an analog receiver. In general, a picture demodulated by an analog receiver deteriorates
gradually as the interfering signal level increases. This gradual degradation is reflected in the quality of the
video picture on the television screen; when there is no interference there will not be any picture
impairment, when some interference is present viewers will notice a gradual degradation of the picture
which will get worse as the interference level increases until the picture is totally degraded. For digital
receivers, the effect of interference is completely different. A picture demodulated by a digital receiver
retains its quality until the desired to undesired signal ratio decreases to a level too low for the receiver
demodulator to decode, at which point the picture is completely lost. This is generally referred to as the
“cliff effect” of a typical digital video receiver. Because rain attenuates the DBS signal strength, its
presence, if sufficiently heavy, could cause a loss of picture. Therefore, in an interference free environment,
loss of picture in any given geographic area is dependent on the satellite downlink power budget and the
frequency, duration, and intensity of rain in that local geographic area. During a period of significant rain,
the presence of interference from a terrestrial fixed service could advance the onset of picture loss and
could cause the duration of this picture loss to last longer than experienced from rain alone.

206. We also note that the main source of potential interference to a DBS receiver occurs when
an MVDDS signal transmitted from a northerly direction enters the backlobe of a DBS receiver antenna,
which is pointed in a southerly directidH. Due to this phenomenon, the interference arguments of the
parties have focused on the extent to which buildings, trees, or other obstacles will shield these backlobes.
In order to depict worst case deployment scenarios, our analysis assumes no shieldiagKlobes will
be exposed to interfering signals). Thus, several potential solutions to the overall problem of interference
to DBS receivers center on the reduction or elimination of backlobe interference. We address the comments
and related issues below.

207. Comments. Northpointstates that it plans to deliver its services in the 12.2-12.7 GHz

band through a series of low-cost cascading cells, each with a transmitter serving approximately 100
square miles. Northpoint states that because its technology operates in the same band as DBS and uses the
same digital processiniie equipment necessary to deploy its system is commercially available. Northpoint
maintains that deployment of its technology would create sufficient capacity in the 12.2-12.7 GHz band to
deliver all local television signals in every market, as well as other video programming and high-speed
Internet service. Northpoint states that it is widely recognized that DBS providers have limited ability to
offer local programming, and that Northpoint’s technology will enable such providers to offer local signals

and challenge cable television in the MVPD marketplace. Northpoint further states that its ability to
provide local programming can either be integrated with DBS or provided directly by Northpoint to DBS

customerg*

208. Northpoint contends that it can offer simultaneous transmission with DBS to consumers
without causing any harmful interference to reception of DBS signals. It states that its technology achieves
a carrier to interference (C/l) ratio of 20 dB or greater in 99.8% of its reliable service area, and that its

43 gpecifically, a three dimensional analysis of the gain of a DBS dish antenna indicates that an

MVDDS signal could come over the back and side edge of the antenna and enter directly into the offset feed,
resulting in an interfering signal with minimal suppression (gain of approximately —2 S888DIRECTV
Report of January 27, 2000, at 6.

*4Northpoint Comments at 4, 11-13.
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experimental tests reveal that a C/I ratio of only 9 dB is sufficient to avoid harmful interference to DBS
subscribers. Northpoint acknowledges that close to its transmitters there will be areas where the
Northpoint signals would be strong enough to interfere with DBS receivers, but it contends that this impact
can be minimized or mitigated. Northpoint calls this area a mitigation zone because any potential
interference can be resolved through engineering techniques. Specifically, Northpoint contends that careful
siting of its transmitters, antenna discrimination in the vertical plane, natural shielding and terrain blockage,
and other techniques can be used to minimize the size of any potential interference areas and lessen their
effect on DBS subscribers. Northpoint asserts that its technology will provide at least 99.7% service
availability at the edge of its service aféea.

209. DBS commenters oppose Northpoint’s proposal, arguing that its adoption would create
unacceptable interference to the incumbent DBS operaffon®IRECTV contends that Northpoint's
claim that its technology would not interfere with DBS isupmorted. DIRECTYV states that the zone
around a Northpoint transmitter where the interference level is unacceptable for DBS operations occupies
more than 50% of Northpoint's proposed service area, and that Northpoint’s experimental progress reports
demonstrate a lack of understanding of the complex technical issues involved with the effects of
Northpoint's service on the provision and receipt of high-quality DBS service. Finally, DIRECTV
recommends that if MVDDS is authorized in the 12.2-12.7 GHz band, each system should be treated the
same as each NGSO FSS system, and therefore be permitted to have no more than a 2-3 percent impact on

any DBS system’s reliability’

210. EchoStar states that Northpoint's experimental tests in Washington, DC reveal the
occurrence of harmful interference to DBS even though the tests were designed to produce the least
possible interference. EchoStar also asserts that Northpoint has improperly averaged its measurements,
and argues that even if the average impact of MVDDS on DBS is not large, numerous DBS subscribers
will be adversely affected. As an example of the potential adverse impact of MVDDS on its subscribers,
EchoStar states that in Washington, DC subscribers who receive signals from its satellite locatéd at 61.5
West Longitude (W.L.) could suffer increased unavailability of 84%, which would be far in excess of the
10% aggregate unavailability that is permitted to be caused by all N&&SOsystems. EchoStar also
contends that in this example the increase in its system noise temperature would be almost ten times as
great as the standard criterion for acceptable interference between co-primary $&rvices.

211. In reply comments, Northpoint states that many commenters opposing establishment of the
MVDDS do so for competitive reasons. Northpoint contends that whether the MVDDS is offered as a
supplement to DBS or as a stand-alone competitor is not the'{3satier, Northpoint contends the issue
is the ability of the MVDDS to reuse spectrum in the 12.2-12.7 GHz band on a terrestrial basis to deliver
local television programming to DBS consumers, as well as to provide multi-channel video programming
and high-speed Internet access without causing harmful interference to other services in the band. With

4%1d. at 17-18.

¢ see, e.gSatellite Broadcasting and Communicatiéssodation Comments at 2-3 and EchoStar

Comments at 8-14See als@IRECTV/EchoStar filing of July 25, 2000.

“" DIRECTV ex partepresentation of April 8, 1999 at 5.

48 EchoStaex partepresentation of October 29, 1999 at 1-7.

49 \We note that after thePRMin this proceeding was issued, Northpoint, under the name Broadwave

LLC, filed approximately 70 applications for licenses under Part 101 (Fixed Microwave Services) of our rules. In
these applications, Northpoint proposes to provide a multichannel video distribution and one-way Internet data
service either as a supplementary service to DBS or as a competitor to DBS in this band.
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respect to DIRECTV’s technical analysis, Northpoint asserts that the analysis is flawed both because it
treats Northpoint's system as one of five NGSO FSS systems for purposes of determining whether
Northpoint will cause harmful interference to DBS and because DIRECTV makes erroneous assumptions
regarding Northpoint's technolody’. Northpoint proposes that to avoid interference to a DBS system,
each MVDDS system should satisfy the three following criteria: 1) average unavailability of the DBS
system must not increase by more than 0.006%, or about 30 minutes per year; 2) maximumi ilityavailab

of the DBS system must not increase by more than 0.06%, or about 5 hours per year; and 3) minimum
availability of the DBS system must not drop below 997%Subsequently, Northpoint stated that the
impact on DBS subscribers from the total increase in noise from the full deployment of both its service and
NGSO FSS should not exceed the larger of a 10% increase in DBS unlityadal® minutes of DBS
unavailability per month. Further, according to Northpoint, its contribution to increased DBS
unavailability will be significantly less than the contribution of NGIS&5 systems because its average C/I
ratio exceeds 41.6 dB, a level at which the increase in DBS unavailability is less thari®.05%.

212. The commenting parties also filed extensive analysis and data regarding MVDDS
spectrum sharing with DBS in ex parte documents and through our experimental authorization process.
Specifically, Northpoint performed tests on its ability to offer service without causing interference to DBS
in King's Ranch, TX; Austin, TX; and Washington, DC. Northpoint asserts that its tests prove that
terrestrial operations could share the 12.2-12.7 GHz band without causing unacceptable interference to
DBS operations. Northpoint also contends that no DBS subscriber suffered any outage, even during
significant rain events, as a result of its operations in the 12.2-12.7 GHZ’batuivever, DIRECTV and
EchoStar respond that Northpoint’s tests were designed to depict little impact on DBS operations and
actual terrestrial deployment would result in significant interferéficé®BS proponents also argue that
Northpoint’s tests did result in measurable harmful interference to DBS operations because the DBS signal
margins were decreased due to the interfering terrestrial signal. In response to Northpoint's tests,
DIRECTYV and EchoStar performed their own analysis of Northpoint's tests, filed their own measured data
of Northpoint’s tests, and performed rain measurements and simulated terrestrial interference outage during
rain events™® Further, DIRECTV and EchoStar requested experimental authorization to do their own tests
in Denver, CO and Washington, DC of the impact on DBS operations of a terrestrial system as proposed
by Northpoint™> On July 25, 2000, DIRECTV and EchoStar filed the results of their tests, asserting that
their replicated Northpoint-like system caused significant interference to DBS receivers pointed at various
satellite locationd?’ DIRECTV and EchoStar also recommend further independent testing to measure

*5ONorthpointex partepresentation of March 17, 2000 at 3-18.

“51 Northpointex partepresentation of February 9, 2000 at 9.
*32|d. at Attachment 1, final slide.

*53See e.g Northpoint's Decembet998, Progress Report WA2XMY: Northpoint's October, 1999
Progress Report WA2XMY; Technical Annex to their Comments; and ethpartefilings.
54 Northpointex partefiling of February 10, 2000 at 5.

55 SeeDIRECTV ex partefiling of January 27, 2000; DIRECT®¥X partefiling of February 3, 2000;
and EchoStaex partefiling of October 29, 1999.

*S* DIRECTV ex parte filing of January 27, 2000 at 25.
57 SeeExperimental Authorization File No. 0094-EX-ST-1999.

S8 DIRECTV and EchoStaex partefiling of July 25, 2000.
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possible Northpoint interference to DBS systéis.Northpoint responds that even though the DBS
proponents designed their tests to depict a hypothetical scenario of worst case interference, they did not
demonstrate that a single actual DBS customer was or could have been adversely impacted by the
interference DBS proponents claimed to have been created at the Oxon Hill, M tests.

213. Decision.We conclude that MVDDS can operate in the 12.2-12.7 GHz band under the
existing primary allocation, which requires that a Fixed Service not cause harmful interference to the co-
primary BSS. Section 2.1 of our rules defines “harmful interference” as “interference which endangers the
functioning of a radionavigation service or of other safety serviceemously degrades, obstructs, or
repeatedly interrupts a radiocommunication servicé®' In some instances, spectrum sharing may
result in services causing interference or degradation to or occasional outages of other services. Spectrum
management decisions often address this issue by specifying operating requirements to minimize to the
greatest extent possible the level to which such impacts occur. In this proceeding, we find that we can
develop operating requirements for MVDDS that will ensure that DBS operations are not seriously
degraded or subject to repeated interruptions due to MVDDS operations, thus avoiding any harmful
interference to DBSY As discussed in th&urther NPRM we intend to set technical parameters for
MVDDS operations that will limit the permissible level of increased DBS service outage that may be
attributable to MVDDS below any level that could be considered harmful interference. Specifically, in the
Further NPRMwe will propose that the maximum permissible increase in outage caused by an MVDDS
transmitter to any DBS subscriber be a value such that the increase would generally be unnoticed by the
DBS subscriber. In addition, any MVDDS transmitter that is the source of increased outages to a DBS
subscriber beyond the maximum permissible level would have to correct these outages or cease operation.
Thus, any impact would not seriously degrade, obstruct, or repeatedly interrupt the provision of DBS and
would be evaluated in the same terms as the introduction of NGSO FSS in this frequency band.

214. We note that the ITU BSS Appendix 30 Plan targeted availability of 99.7% (unavailability
of 0.3%, which is equal to about 26.3 hours, or 1578 minutes, per year) as acceptable servié¥ duality.
actual domestic implementation, the availability level has been substantially exceeded in most areas of the
United States, and we are confident that after introduction of the MVDDS, the availability level will remain
well in excess of 99.7% for the great majority of DBS subscribers. The subscribers most susceptible to
outages would be those in close proximity (1-3 kilometers) to an MVDDS transmitter, where DBS antenna
backlobes may be exposed to the transmitter's sf§hilVDDS operations could reduce the DBS signal
“margin,” which is the amount by which the signal strength exceeds the level necessary for a subscriber to
receive the DBS signal. This could lengthen an outage that would have occurred without the interfering
signal being present or cause an outage if the receiver is already at the threshold without the interfering
signal being present. However, in many cases the reflector dish, terrain, or various structures would shield
the backlobes, thus mitigating or eliminating the interference from the MVDDS transmitter. Tests
conducted in the 12.2-12.7 GHz band by Northpoint under an experimental authorization confirm that the

4914, at 5.

“%0 Northpointex partefiling of July 31, 2000.

1 See47 C.F.R. § 2.1 (emphasis added).
%2 This is consistent with recent federal légfion that requires that no facility licensed or authorized to
deliver local broadcast television signals “causes harmful interference to the primary users of that spectrum or to
public safety spectrum useSee infrafl 264 (Rural Local Broadcast Signal Act).

53 5eeDIRECTV April 11, 1994 report “Terrestrial Interference in the DBS Downlink Band” at 8.

64 Seeexample contained in Appendix |.
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MVDDS could operate without excessively impacting DBS subscriBersNorthpoint has also filed
extensive technical studies to demonstrate that any impact on DBS operations would be minimal and could
be mitigated using existing engineering techniques.

215. As mentioned above, DIRECTV and EchoStar conducted their own joint experimental
testing to determine whether DBS subscribers would suffer significant availability losses due to new
MVDDS operations, and concluded that they would. For example, DIRECTV and EchoStar contend that
the increase in unavailability due to a Northpoint transmitter located in Oxon Hill, MD would range from
7.2-122.49%>° However, we note that throughout Northpoint's and DIRECTV/EchoStar’s experimental
tests, there were no reported DBS outages attributable to the tests. We would expect this result because the
level of the potentially interfering terrestrial signal, as proposed by Northpoint, could result in loss-of-
picture only if the DBS signal was exposed to a significant rain event sufficient to attenuate the DBS signall
close to the threshold at any DBS receiver,; the cliff-effect, and the receiver is aligned in such a fashion
to be susceptible to the interfering signal. Further, our engineering staff has thoroughly analyzed the
extensiveex partefilings, experimental reports, and technical showings filed in the proceeding and finds
that harmful interference between MVDDS and DBS operations can be avoided through engineering
techniques and regulatory safeguards. We do not find that further independent testing, as suggested by
DIRECTV and EchoStar, would yield any further useful information and would only further delay a
decision in this proceeding. We note that neither DIRECTV nor EchoStar has identified any specific
additional tests that would produce relevant new data. The arguments concerning interference have instead
centered on the proper application and interpretation of test results. We find that there is an ample record
to analyze the interference scenario between MVDDS and DBS operations.

216. We note that the record in this proceeding demonstrates a variety of techniques that an
MVDDS operator may use to protect DBS operations from harmful interference caused by MVDDS
operations. Specifically, an MVDDS operator may employ all or some of the following techniques: 1)
careful site selection of their transmitters to avoid large concentrations of DBS receive antennas within 1-3
kilometers of the transmitters; 2) beam shaping through customized MVDDS antennas or tilting the beams
of their transmitters to avoid DBS receive antennas; 3) adjusting the height of their transmitters; 4)
reducing the power of their transmitters during periods of DBS fading due to rain; 5) more accurately
pointing DBS receive antennas toward the intended satellite at their expense and with the permission of the
DBS subscriber; 6) relocating DBS receive antennas at their expense and with the permission of the DBS
subscriber; 7) replacing smaller DBS receive antennas with larger DBS receive antennas at their expense
and with the permission of the DBS subscriber; 8) shielding DBS receive antennas from their transmitters
at their expense and with the permission of the DBS subscriber; 9) employing planar DBS &htnnas
their expense and with the permission of the DBS subscriber; and 10) using multiple transmit antennas at
each tower with customized beam patterns and lower power. We note, in particular, the possibility that
technique 4) may have to be employed by the MVDDS operator in areas where the protection criteria is
difficult to meet. In some instances this may result in the MVDDS service being briefly unavailable to
some subscribers during rainy periods.

“%5 Northpoint was granted an experimental license under the name Diversified Communication

Engineering, Inc. in July 1997. It has conducted tests of its technology in Texas and in the Washington, DC
metropolitan area to demonstrate that its proposed service can operate without causing harmful interference to
incumbent DBS operations.

% SeeDIRECTV and EchoStaex partefiling of July 25, 2000.

87 planar antennas are flat antennas that eliminate backlobe interference.
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217. Accordingly, we will permit a terrestrial point-to-multipoint video and data distribution
service, which we will refer to as the MVDDS, to operate under Brtof our Rules in the 12.2-12.7
GHz band. We find, however, that determining an appropriate increased unavailability criterion for
MVDDS must take into account the inherent differences between MVDDS and NGSO FSS operations.
Because an NGSO FSS system operatonaareadily tailor its operations to BSS/DBS systems in
different geographic areas, WRC-2000 developed EPFD values that reflect NGSO FSS impact on
BSS/DBS systems over the whole NGSO FSS service area (in this country, the entire continental United
States). By contrast, an MVDDS system operator can tailor its operations to avoid causing harmful
interference to BSS systems in different areas, as well as to individual DBS subscribers in the same area.
Thus, while Northpoint requests that the impact of MVDDS on DBS subscribers be averaged over each
MVDDS service area, we find that such averaging would be unnecessarily broad, and conclude that worst
case impact to any DBS subscriber is more appropriate. Therefore, we will require each MVDDS operator
to mitigate interference to DBS subscribers within an area around each MVDDS transmitter where
unavailability to such subscribers would otherwise exceed acceptable levels because of MVDDS
transmissions. We recognize that using a worst case unavailability criterion to any DBS subscriber may
pose significant constraints on MVDDS deployment, but we conclude that we should minimize any
potential decrease in availability to DBS customers located in close proximity to MVDDS transmitters. We
find that such an approach is feasible because an MVDDS operator can customize its transmitter
deployment. In our companion Further NPRM, we provide options and seek comment regarding the
amount of additional DBS unavailability that we will permit an MVDDS system to cause.

218. Finally, we find that, similar to the protection criteria developed by WRC-2000 to permit
NGSO FSS/BSS sharing, any DBS protection criteria that MVDDS systems must meet should be based on
a standard model using available historical and operational data. Although we recognize that the data used
in this model may not perfectly represent future DBS systems operations and that unavailability will vary
from year to year due to varying precipitation, the use of a predictive model will enable both DBS and
MVDDS users of the 12.2-12.7 GHz band to plan their systems around a known set of parameters. In
Appendix H, we have provided a model that can be used to determine yearly and worst month DBS
unavailability. This model considers precipitation amounts and the ratio of the MVDDS signal level to the
DBS signal level (Cihit)*®® at the DBS receiver in order to limit DBS unavailability caused by MVDDS
operations to the desired level. Once thisnfefis known, it can be used to define an interference and/or
mitigation contour around each towee(, it can be used to determine a contour line where the actual C/I
is below the Cihi). This static model is similar in principle to the dynamic model used for NGSO
FSS/BSS analysis. We note that the size and shape of the zone in which an MVDDS ojiEhatee o
mitigate interference will vary based on local conditions, such as rainfall rates, terrain, and the e.i.r.p. of
the satellite in the direction of an earth station. We conclude that this model will minimize uncertainty
between MVDDS and DBS entities in the calculation of permissible interference. Within this contour, the
MVDDS operator would be responsible for ensuring that no DBS subscriber would suffer from such
interference and would be responsible for shielding, relocating, or upgrading DBS antennas to ensure that
MVDDS operations do not cause unavailability in excess of the permissibléfevel.

“%8 Eor our discussion, C is the signal level for DBS and | is the signal level of MVDDS at the DBS

receiver site.
59 \We would accept other models for the chdtion of the C/I ratio and the construction of the
mitigation zone. However, these models must be agreed to by both DBS/&1aS licensees.
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C. MVDDS Sharing with NGSO FSS Downlinks

219. Comments.Most NGSO FSS proponents challenge Northpoint’'s proposal arguing that its
system would interfere with potential NGSO FSS operations or threaten tHigyvigttheir systems””
Specifically, NGSO FSS applicants contend that each Northpoint type transmitting tiflwaeate an
“exclusion zone” in the immediate area of the tower where NGSO FSS earth station receivers would
receive interferencE’ SkyBridge maintains that while there is no reasonable concern regarding
interference to Northpoint's proposed system from NGSO FSS systems because existing PFD limits are
adequate, NGSO FSS systemi8 suffer significant interference from Northpoint operations. SkyBridge
states that sharing among ubiquitous satellite earth stations and high density point-to-multipoint terrestrial
operations is not possible, and that NGSO FSS service would be precluded in significant portions of any
market served by Northpoifit

220. Northpoint contends that its system was designed to share spectrum with DBS satellite
services _and that many of its sharing characteristics would also apply to sharing with NGSO FSS
systems”® Northpoint states that its system is compatible with most of the proposed NGSO FSS systems
in the 12.2-12.7 GHz band, and compatibility with all systems is achievable if modifications are made to
some systems and interference avoidance techniques are used. Northpoint indicates that earth stations in
the vicinity of its transmitters could be coordinated to enable ubiquitous NGSO FSS opéfations.
Northpoint contends that techniques such as terrestrial arc avoidance, satellite diversity, increased receiver
antenna gain and alternative beam assignments by certain NGSO FSS systems can permit sharing between
those systems and the MVDDS on a co-primary basis in all areas. Further, Northpoint contends that
NGSO FSS applicants that propose higliiptecal orbit (HEO) configurations would not need to modify
their systems to coexist with the MVDDS.

221. Regarding interference into Northpoint's proposed receivers, Northpoint states that it can
share spectrum with NGSO FSS downlink signals if thdlisafeFD level is lower at low elevation angles
where the terrestrial receiver antennas are pointed. Above we adopt PFD limits to protect incumbent fixed
point-to-point links in the 10.7 GHz range from NGSO FSS downlinks, but Northpoint indicates that these
PFD limits are not adequate to protect MVDDS lifiks.Specifically, the PFD limits adopted above for
fixed point-to-point links are —150 dB(WifMkHz) for angles of 05above the horizon, whereas
Northpoint requests that NGSO FSS systems meet a PFD limit of —158 d&4WHm) for angles of 02

"% \While Virgo originally opposed sharing spectrum with a Northpoint type operation, it later

announced that its system could share with Northpoint’s proposed sySeaarch 8, 200@&x parteletter
from David Castiel, President, Virgo; and Sophia Collier, President, Northpoint.

"1 Boeing April 28, 200@x partepresentation.

*"25KkyBridge Comments at 114-115.

“73 gpecifically, Northpoint contends that directional transmission, maximum altitude transmit antenna

placement, transmit beam tilting, antenna radiation discrimination, and natural shielding and terrain blocking
will facilitate spectrum sharing witNGSO FSS as well as DBS options. Northpoint Technical Annex at 34.

*"*Northpoint Comments at 17-28.

*">Northpoint Reply Comments at i-iv.

*7® Most likely, this is because MVDDS links have tighter constraints on theiatipes in order to

protect DBS operations and because fixed point-to-point links use larger antennas with greater selectivity (higher
gain).
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above the horizon and —158 + 3.83) dB(W/nf/4kHz) for angles of 25above the horizon. Northpoint
asserts that five of the eight proposed NGSO FSS systems meet its required low elevation PFD limits and
that the proposed HughesLINK, HughesNET, and SkyBridge systems could meet the limits with certain
modifications®’’

222. NGSO FSS proponents argue that Northpoint's proposal that NGSO FSS systems use
more restrictive PFD limits, satellite diversity, and frequency diversity would reduce the NGSO FSS
system capacity. SkyBridge contends that Northpoint's proposed sharing solutions with NGSO FSS
operations are “impractical” and would impose technically and economically unjustifiable burdens on
NGSO FSS systeni§® Boeing argues that spectrum sharing with terrestrial operations in the 12.2-12.7
GHz band would be inconsistent with any plan to license all or most of the NGSO FSS applicants because
sharing with terrestrial transmitters would require band segmentation. Further, Boeing states that its
system is not designed to avoid terrestrial interference and its point-to-multipoint structure would not
permit hand-off due to terrestrial interferefice.

223. SkyBridge indicates that its proposed system could utilize frequency and satellite diversity
to avoid interference from various sources (e.g., interference from other satellites, terrestrial blockage of
signals, and terrestrial signal interference). However, SkyBridge also states that it plans to deploy an
expedited nationwide service with limited capabilities to initiate its service. SkyBridge argues that
implementation of any of Northpoint's sharing schemes would jeopardize its expedited nationwide rollout
of service™ Specifically, SkyBridge states that during its expedited rollout scheme, its system would have
a limited number of gateway stations and satellites, thereby decreasing capacity and causing SkyBridge to
have insufficient satellites to use satellite and frequency diversity to avoid terrestrial transmitters.

224. Decision. While Northpoint’s proposed technology was designed to share spectrum with
DBS operations, sharing with NGSO FSS downlinks is more complicated. Nevertheless, after reviewing
the extensive filings in this proceeding, we conclude that NGSO FSS and MVDDS systems can be
accommodated in the 12.2-12.7 GHz band if NGSO FSS systems limit their PFD toward MVDDS
receivers and the two services avoid mainbeam to mainbeam interference. We acknowledge that this
sharing arrangement will require careful planning and engineering, bpuliie will benefit from these
efforts to introduce both of these new services. Further, we note that we are making available to NGSO
FSS systems an additional 500 megahertz of service downlink spectrum at 11.7-12.2 Ghlzribabev
encumbered by MVDDS operations. We believe that current trends in spectrum usage require us to
consider more complicated and creative sharing arrangements. In our contpamicar NPRM we
discuss how this spectrum sharing can be accomplished and make specific proposals.

"7 Specifically, Northpoint claims that the proposed SkyBridge, HughesLINK and HughesNET systems

present a problem because their satellites transmit low to the horizon, which would increase interference to
terrestrial systems, while the other 5 proposed systems have higher elevation operating angles which would limit
the amount of signal energy arriving at low elevation angles. Northpoint states that the Hughes and SkyBridge
systems could eliminate any potential interference to terrestdaivers if they reduce their iiated levels

towards elevation angles below 5 degrees or alternatively they could use frequency separation or increase their
elevation mask.SeeNorthpoint Technical Annex at 22.

“78 SkyBridge February 18, 20@x partedocument at 3.

"9 Boeing February 16, 20G£x partePresentation at 6. Boeing's proposed system utilizes satellite

diversity and frequency diversity to avoid interference with other satellite systems, but claims that such
techniques could not be used to avoid signal blockage from terrestrial sources. Rather, Boeing uses a minimum
elevation angle of 30 degrees.

“80 SkyBridge February 18, 20@x partedocument at 4.
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225. With respect to interference that may be caused by MVDDS transmitters to NGSO FSS
earth stations, such interference could occur when an earth station that is in the vicinity of an MVDDS
transmitter tracks the NGSO FSS #ii¢einto view of the transmitter, or when energy from the MVDDS
transmitter enters the side and back lobes of the earth station at a sufficient signal strength to cause harmful
interferencé®" Nevertheless, we are confident that MVDDS transmitters will not threaten the viability of
NGSO FSS downlink operations. First, as noted above, the 11.7-12.2 GHzibaigbvibe available for
downlink operations. Further, the mitigation zone in front of each MVDDS tower will be relatively small
compared to the overall MVDDS coverage aféaWhile the distance at which harmful interference into
NGSO FSS earth stations would occur is disputed by the parties in this proceeding, we generally find that a
very small percentage of potential NGSO FSS subscribers would have any interference potential from
MVDDS deployment™ Finally, MVDDS operators will be deploying their transmitters so as to avoid
harmful interference to DBS receivers, and this will also protect NES®earth statiori&:

226.  We also note that most planned NGSO FSS systems are designed for flexible deployment
because they must track multiple satellites and avoid interference from GSO satellites and blockage from
tall buildings and trees. Flexible deployment could also avoid interference from nearby MVDDS
transmitters. Further, many instances of backlobe interference could be eliminated through shielding.
While some of the proposed NGSO FSS systems are designed with moilityleldn others, we believe
that all proposed systems could be successfully deployed with minimal impact from the MVDDS because
of the power limitations and deployment characteristics of the MVDDS that we have noted. However, in
our companiorrurther NPRM we will address whether coordination procedures need to be established for
NGSO FSS earth stations and MVDDS transmitters to minimize possible interference in the mitigation
zones.

227. Finally, band sharing between NGSO FSS earth stations and MVDDS statiatepend
to some extent on where their services are marketed and systems deployed. For example, NGSO FSS earth
stations may be successfully utilized in rural areas where terrestrial broadband options are not readily
available. An MVDDS licensee in a rural area should be able to place its towers so as to avoid any impact
on satellite earth stations.

81 NGSO FSS proponentsltthe area close toMVDDS tower an “exclusion zone” and Northpoint

calls it a “coordination area.” For the purposes of this document, we will refer to this area as a mitigation zone
because we haven't decided whether coordinatiordessary and because potential interferenbis80 FSS
earth stations could be mitigated in the area.

“82 A typical proposed Northpoint type service cell would have a diameter of about 16 km (10 miles).

Each cell could have an area in front of the tower where NGSO FSS receivers from some systems could receive
interference depending on the design of the system. For example, Northpoint provided a sample deployment
within a 40 km (25 mile) radius of Washington, DC. That area includes 23 proposed transmitting towers,
thereby creating 23 zones whé&€SO FSS receivers may have to take steps to avoid interference. Sharing
problems are more likely to occur in metropolitan areas where transmitters will have more limited deployment
options and may be surrounded by NGSO FSS subscribers. However, we note that the great majority of each
zone would not have any potential interference sharing problems becau$¢G8a3t-SS receivers would be a
sufficient distance away from transmitting towers.

“83 Higher elevatioNGSO FSS systems — such as those proposed by VirgaliDemd Boeing — would

require less separation fradtivDDS transnitters than LEO systems — such as those proposed by SkyBridge and
Hughes — because higher elevation earth stations would not look at satellites just over the horizon.

84 Eor example, an MVDDS operatoilMhave to limit its transmitter power in order to protect DBS

operations, and will likely deploy its transmitters in a manner that will minimize the number of residents in DBS
remediation zones. Both of these factors will help achieve spectrum sharingG®® FSS earthtaions.
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228. Accordingly, we conclude that MVDDS and NGSO FSS can share the 12.2-12.7 GHz
band on a co-primary basis. This more intensive use of the band will allow a wide variety of new services
to be delivered to the public. NGSO FSS operatioifisewable the delivery of broadband services to
anywhere in the United States, including unserved and underserved areas. MVDDS operations will deliver
competition to other video distribution and data services and offer localized service that may not be
possible through other services. A future NGSO FSS licensing proceéllliexpiore the optimal way to
assign spectrum in the 12.2-12.7 GHz band to facilitate spectrum sharing betweer-86 S¢stems and
MVDDS systems.

3. NGSO FSS Service Uplink Bands: 14.0-14.4 GHz

229. Current allocations. The 14.0-14.4 GHz band is allocated on a primary basis for FSS
uplinks and is heavily used by VSAT operations. InN#RMwe noted that the 14.0-14.2 GHz band
segment is allocated on a secondary basis to Federal Government radionavigation, non-Federal Government
radionavigation, and space research operations, and that there are no significant radionavigation operations
in this segment other than for small handheld devices used along certain waterways under Part 90.
Additionally, we noted that the 14.2-14.4 GHz band segment is allocated on a secondary basis to the
mobile service, for such operations as television pickup links for Part 101 licensees. Finally, we noted that
the entire 14.0-14.4 GHz band is available for secondary land mobile satellite uplink op&fations

230. Proposal. In the NPRM we proposed to permit NGSO FSS user terminals to share the
14.0-14.4 GHz band with incumbent GSO FSS user terminals, subject to appropriate sharind’criteria.
We stated that such sharing appeared feasible, and that secondary operations in the band should suffer no
greater impact from NGSO use than from GSO use. We requested the same information for NGSO FSS
uplinks in the 14.0-14.4 GHz band as we did for such uplinks in the 12.75-13.25 GHz band, and asked
commenters to address whether the WRC-97 APFD levels adequately protect GSO satellites from the
aggregate power of an unlimited number of NGSO earth station transiiitters.

231. Decision. As we noted in theNPRM the NGSO FSS uplink user terminal sharing
scenario in the 14.0-14.4 GHz band raises issues that are similar to those regarding NGSO FSS gateway
uplinks in the 12.75-13.25 and 14.4-14.5 GHz bands. For the same reasons stated in the NGSO FSS
gateway uplink section, we adopt the ERFDnits contained in Section 25.208(h) of our rules to protect
GSO FSS salliges from NGSOFSS user terminal uplink operations in the 14.0-14.4 GHz band. We also
conclude that NGSO FSS gateway earth stations may also operate in the 14.0-14.4 GHz band, since
NGSO FSS gateway uplinks are also subject to the same gRfalls as NGSO FSS user terminal
uplinks.

C. Other Technical Rules
1. GSO FSS Arc Avoidance

232. Proposal. As noted in theNPRM GSO arc avoidance is one technique NGSO FSS
systems may employ to facilitate sharing with G865 operations. GSO arc avoidance is théaodeby
which an NGSO satellite ceases transmissions as it passes through the straight line communication path

85 NPRMat 1 63. WRC-97 adopted a secondary allocation for maritime-mobile and land-mobile

satellite services.
“881d. at 1 64.

87 1d. at 17 64-65.
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between a GSO satellite and an earth station. Likewise, in the uplink direction, the NGSO earth station
would cease transmissions to the NGSO satellite. By doing so, the NGSO system is better able to reduce
the signal levels that are received by GSO FSS space and earth Statidde. did not propose to
explicitly include a minimum arc avoidance requirement in our rules, and requested comment on this
proposal.

233. Comments. SkyBridge and Boeing agreed with our proposal that the only mitigation
requirement with respect to GSO FSS protection should be compliance with the operational=RED
operational EPFR limits.**® On the other hand, PanAmSat suggests that the Commission adopt a GSO
FSS arc avoidance angle requirement, but not a “single-number,” in light of the differences in NGSO FSS
system desigh’ GE requests that the Commission require NGSO FSS systems to implement arc
avoidance measures because arc avoidance is a useful tool in minimizing interferencé“dangers.

234. Decision. Consistent with our proposal in tiNPRM we will not adopt a specific rule
that requires NGSO FSS systems to employ GSO arc avoidance. NGSO FSS operators may use various
techniques, including GSO arc avoidance, to meet the EP#D EPFRQhw limits we adopt today’
Considering that the amount of arc avoidance needed to meet thep,ERPHIEPFw, limits is entirely
dependent on the NGSO system design, we find that imposing an additional GSO arc avoidance
requirement would be an unnecessary constraint on the design of NGSO FSS systems.

2. GSO FSS Earth Station Power Limits

235. Proposal. WRC-97 adopted, then subsequently suspended, FSS earth sthtais o
e.i.r.p. density limits in the 12.75-13.25 GHz, 13.75-14.0 GHz and 14.0-14.5 GHz (uplink)*Bahus.
GSO/GSO FSS sharing environmerff;axis e.i.r.p. density limits on GSBSS earth stations minimize
the interference that one GSO FSS litean cause into adjacent GFSS satfites by constraining the
combined power and antenna gain transmitted in directions other than the wanted direction. These same
limits on GSO FSS earth stations would provide co-frequency NGSO FSS systems with an upper bound to

8819, at § 75.

“89 SkyBridge Comments at 87; Boeing argues that the critical issue is not whether arc avoidance is

used, but whether NGSO FSS systems are able to avoid producing unacceptable interference into GSO FSS
systems and other users of the band, and whether they can operate co-frequency with other NGSO FSS systems.
Boeing Comments at 82.

490 Reply Comments of PANAMSAT at 24; Hughes also urges timerission to take into account the

interference characteristics of the individual NGSO FSS system atiqtis that have been filed, Reply
Comments of Hughes at 4.

91 GE Comments at 26-27. In particular, GE states@®8® arc avoidance avoids NGSO FSSlktte
main beam int@&SO earth tation main beam interference which would be beneficial in the protection of GSO
satellites operating in inclined orbits, and can also prot€80 FSS systems from GSO systems.

92 For example, several NGSO FSS applicants propose to employ Higitlga orbit satellites.See

summary of Virgo and Pentriad's applications at Appendix C offtes R&O. Using this constellation design,
the satellites would only transmit during a small portion of their orbit (at perigee), where the satellites are
separated from the geostationary arc by at least 40 degrees.

9 These limits, contained in Section VI of Article S22 and Resolution 130, were suspended by WRC-97

due to concerns expressed by many Administrations regarding the impact cBQIESS earthtations of
including such limits in the Radio Regulations. WRC-97 decided that more time was needed to study the
suspended limits.
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the level of interference that NGSO FSS systems would need to tolerate from GSO FSS systems. In the
NPRM we proposed to adopt the WRC-97 suspended limits for GSO FSS earth station &fiterithas,

certain modifications to reflect work performed within the ITU through October ¥898Ve sought
comment on the impact to NGSO FSS systems of not requiring these limits to beyomet H&° of the

GSO arc. We also sought comment on the necessity of this proposal considering our existing Part 25

rules?®

236. Comments. SkyBridge urges the Commission to adopt limits that reflect the ultimate
outcome of the ITU-R studiéd’ In addition, SkyBridge and Boeing propose that the limits should be
applied over the entire hemispheie.( not just within +3° of the GSGY® GE and Loral argue that
existing GSO FSS earth station antennas should be grandfathered fronff-axig @.i.r.p. density
requirement.’ SkyBridge and GE suggest that the off-axis e.i.r.p. density limits should apply to NGSO
FSS earth station antennas as well.

237. Decision We believe that limiting the signal energy radiated by GSO FSS earth stations
could be beneficial to NGSO FSS systems by placing an upper bound on the level of uplink interference
that must be tolerated. However, adopting the off-axis e.i.r.p. limits proposedNPid for within + 3
degrees of the GSO would, in effect, allow GSO FSS earth stations to transmit at a higher level into
adjacent GSO FSS stites than is currently permitted under our rules and would be disruptive to the vast
number of GSO FSS sdies and earth stations in operation. The same holds true for the off-axis e.i.r.p.
density limits that were adopted by WRC-2680.We conclude that the Commission’s existing Part 25
Rules are more restrictive on GSO FSS earth stations than both the limits proposed in the NPRM and the
limits adopted at WRC-2008" Further, the Commission's Rules limit the signal energy radiated in all off-
axis pointing directions, not just within +3° of the GSO orbit, thus alleviating SkyBridge’'s and Boeing’'s
concerns. We will continue to require compliance with existing Part 25 rules for off-axis e.i.r.p. limits and
not adopt the proposed rule change. In regard to SkyBridge’s and GE’s suggestion that limits also be
placed on NGSO FSS earth statidihaxis e.i.r.p. density, we believe it is more appropriate to address this

94 NPRM, poposed rule Section 25.204(g), Appendix A.

9 See Revision of Recommendation ITU-R S.524-5 Maximum Permissible Levels of Off-Axis e.i.r.p.

Density From Earth Stations in GSO Networks Operating in the Fixed-Satellite Service Transmitting in the 6, 14
and 30 GHz Frequency BandBor example, we proposed to apply the limits only within £3° of the geostationary
orbit, and allow for TT&C operations to @ed thdimits.

% See e.g47 C.F.R. §§ 25.208(b), 25.209, 25.211(d), 25.212(c).

97 SkyBridge Comments at 87 and SkyBridge Reply Comments at 72.

98 Comments of Boeing at 82-83; SkyBridge proposes a revised rule that also includes the relaxation of

the limits by “Z” dB. “Z" dB refers to some yet to be determined amount. Comments of SkyBridge at 89-90.

9% Comments of Loral at 18; Comments of GE at 27-28.

% \WRC-2000 adopted GSO FSS eattdtion off-axis e.i.r.p. density limits to be included in the Radio
Regulations. These limits are 3 [three] dB more relaxed than the WRC-97 I8eiéwrticle S22, Section VI of
the Provisional Final Acts of WRC-2000.

1 There are two components to the off-axis e.i.r.p. density of an earth station--the earth station antenna

performance in the sidelobe region and the RF transmitter power density. The sidelobe requirements limit the
gain of the antenna in directions outside of the mainbeam (wanted direction) of the antenna. The RF transmitter
power density limits the magnitude of the power radiateee e.g47 C.F.R. 8§ 25.208(b), 25.209, 25.211(d),
25.212(c).
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issue in a forthcoming Further Notice of Proposed Rule Making, which also addresses sharing among
multiple NGSO FSS systems.

3. NGSO FSS Earth Station Antenna Reference Pattern
a. NGSO FSS User Terminal Earth Station Antenna Reference Pattern

238. Proposal. In theNPRM we proposed to require NGSO FSS user terminal antennas to
meet the antenna performance requirements of Section 25.209 of out”ruldde also asked that
commenters who disagreed with our proposal to justify why NGSO FSS systems caeet this
requirement.

239. Comments Because of the more complex antenna equipment (such as steered, paired
beams) needed for NGSO FSS systems as compared to GSO FSS systems, SkyBridge believes that the
proposed requirement would unnecessarily constrain NGSO FSS opetatidusther, SkyBridge states
that the Commission’s proposed standard was not developed for antennas as small as those used for its
residential user terminals, which are even smaller than those used ift*BSkyBridge, therefore,
proposes a more relaxed antenna reference pattern than required for FSS earth stations in Section
25.209°* SkyBridge also opposes the Commission’s proposal that the peak gain of an individual sidelobe

may not exceed the prescribed envefSpe.

240. Decision As we stated in thlPRM we believe that the use of higher performance earth
station antennas will maximize sharing between NGSE5 and GSO FSS systems and use of the
spectrum. However, we recognize that there are physical limitations on the amount of siggoésston
achievable in small earth station antennas, both GSO and NGSO. We are confident that §héneiRFD
we adopt today ensure protection of GSO FSSligzsgefrom NGSOFSS earth station transmissions.

Further, we are confident that tikeirther NPRMwill result in an adequate sharing scenario between
NGSO FSS user terminals and MVDDS operations. Therefore, while specifying an NGSO FSS user
terminal antenna pattern is not needed for sharing with GSO FSS or with the MVDDS, it may be a factor

to consider in sharing with other NGSO FSS systems. We do not see the need at this time to specify an
NGSO FSS customer premise earth station reference antenna pattern and defer the issue for consideration,
as necessary, in a separate Notice of Proposed Rule Making addressing sharing issues among NGSO FSS
systems.

*2NPRMat { 78. In addition, we proposed to modify the rule not to allow the peak gain of an
individual sidelobe of a NGSO FSS eartat®n to exeed the prescribedfiern.

*%3 Comments of SkyBridge at 91.

504
Id.

*% gpecifically, SkyBridge proposes to use an antenna gain pattern of 36-@516§%./D < 6 < 48);

-6 (6 > 48°). Due to the importance of the “lobe effect,” SkyBridge suggests that interference analyses use the
new GSO FSS earthiagion antenna reference pattern for W@SO FSS user terminal as well, instead of its
proposed 36-25 lo®] pattern The “lobe effect” that SkyBridge refers to is the way the actual sidelobe performance
of an antenna is in discrete “lobes” which have peaks and valleys. Because of the motion of the NGSIt€sSS sate
NGSO FSS interferencelissweep through the “lobes” (peaks and valleys) and interfere with earth station antennas.
Comments of SkyBridge at 91-92.

*% Comments of SkyBridge at 92.
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b. NGSO FSS Gateway Earth Station Antenna Reference Pattern

241. Proposal. In theNPRM we proposed to apply the antenna reference pattern of 29 - 25
log(6) to NGSO FSS gateway earth station antennas for all directiofi$is antenna reference pattern is
similar to that currently contained in Section 25.209(a)(1), except that it is tighter for certain off-axis
angles, and we are not allowing the peak gain of an individual sidelobe of a NGSO FSS earth station to
exceed the prescribed pattéth.We recognized that this antenna reference pattern is more stringent than
that required by Section 25.209(a)(2) of the Commission's Rules for earth stations operating in directions
other than that of the GSO FSS plane, but stated our desire to encourage the use of higher performance
earth station antennas to maximize sharing. We also required any commenters who disagreed with our
proposal to justify why NGSO FSS systemargat meet this requirement.

242. Comments Boeing asserts that mandating a strict pattern of 29-2%)ag (ot justified,

and that the Commission should continue to employ the antenna reference pattern in Section 25.209(a)(1)
of its rules’ SkyBridge supports the Commission’s proposed 29-25 dpgéttern for NGSO FSS
gateway earth station antennas, stating that this pattern is representative of the performance allowed by
larger antenna technology. However, SkyBridge could also support Boeing's proposal (use of
25.209(a)(1) pattern), aorg as it was applied in all plards. Again, SkyBridge opposes the
Commission’s proposal that the peak gain of an individual sidelobe may not exceed the prescribed envelope
as this requirement is more restrictive than allowing a percentage of the sidelobe to exceed the 8nvelope

243. Decision We believe that the use of higher performance earth station antennas will
maximize inter-system sharing and efficient use of the spectrum. In addition, a higher performance antenna
reference pattern will, as SkyBridge points out, facilitate sharing with other sefVicEar example,
tighter patterns will reduce separation distances between gateway earth stations and terrestrial stations for
certain azimuths around the gateway station. Earth station technology for this size antenna is advanced to
the stage where it can meet this requirement. Accordingly, we will require N&SSOgateway earth
station antennas to meet the reference pattern of 29 - 29 kog(all directions. We have, however,
reconsidered our proposal to not allow 10% of the NGSO FSS earth station sidelobe peaks to exceed the
envelope. The design considerations for both GSO and NGSO FSS earth stations are similar and we will
allow the same percentage of peak sidelobe exceedance.

0" NPRMat T 79.

*%® See47 C.F.R. § 25.209(a)(1).
%9 Comments of Boeing at 80. In their application f0¥@SO FSS system, Boeing proposes use of
Section 25.209 for its gateway earth station antennas. See Boeing's application at 53.

*1% Reply Comments of SkyBridge at 73-74. SkyBridge states that the antenna reference pattern of its
gateway earth stations would comply with the antenna reference pattern of 29 9253&gBridge Opposition at
67.

*11 Reply Comments of SkyBridge at 74.

*12 Comments of SkyBridge at 92.

513
Id.
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4, RF Safety

244. Proposal. In the NPRM we requested comment on ways to ensure that NGSO FSS
systems comply with the RF safety guidelines in our rules. We noted that some subscriber terminals might
be customer installed, and requested commenters to address whether the satellite operator, service provider,
or manufacturer should ensure that the radiation hazards provisions are followed. Finally, we requested
comment on whether we should require appropriate labeling on those terminals to satisfy the RF safety

rules>*

245. Comments. GE states that NGSO operators should generally be subject to the same
environmental and RF safety guidelines as all other Commission licensees. GE proposes, however, that
because NGSO antennas are movable they should be surrounded by larger safe zones to take into account
their multi-directional capabilities. Finally, GE proposes that licensees of NGSO earth stations should
have the responsibility of ensuring that our radio-hazard provisions are foflwed.

246. Telesat Canada proposes that all transmitting NGSO terminals be installed in an area
where access is limited by fencing or similar means; that all such terminals meet safe radiation hazard
levels as specified in Part 25 of our rules; and that all such terminals have appropriate environmental
clearances, municipal approvals, and radiation hazard labeling applicable to GSO terminals. Telesat
Canada further recommends that all such terminals be mounted such that the minimum height of any
antenna forming part of the terminal be at least two meters above the surface on which it is installed, and
that if the antenna is ground mounted its minimum height be two meters above the highest point on the
ground or man-made structure within 30 meters in any direction of the afitenna.

247. SkyBridge states that safety concerns are of the utmost importance, and that NGSO
operators should be subject to the same environmental and RF safety hazard guidelines as all other
Commission licensees. SkyBridge contends, however, that NGSO operators should have the same
flexibility as other operators to determine how they meet these requirements, and disagrees with GE's
larger safe zone proposal and Telesat Canada’s required fencing and minimum height proposals. SkyBridge
maintains that no party has demonstrated that any proposed NGSO terminal will exceed already prescribed
limits, and that there is no need to adopt any additional Tiles.

248. Decision As an initial matter, we emphasize that all FCC-regulated transmitters,
including the subscriber terminals used in FSS systems, are required to meet the applicable Commission
guidelines regarding radiofrequency exposure lifiits. It is therefore incumbent upon NGSO FSS
licensees to exercise reasonable care to protect users and the public from radiofrequency exposure in excess
of the Commission’s limits.

249. As part of the NGSO FSS licensee’s obligation to exercise such reasonable care, we
conclude that it must ensure that subscriber antennas are labeled to give notice of the potential
radiofrequency safety hazards from these antennas. We have previously adopted labeling requirements for

*“*NPRM at ¥ 83.

*1* GE Comments at 30-31.

*1¢ Telesat Comments at 8.

*17 skyBridge Reply Comments at 79-80.

*18 SeeGuidelines for Evaluating the Environmental Effects of Radiofrequency Radiation, ET Docket No.

93-62,Report and Orderl1 FCC Red 15123, 15124, 15152 (1996); 47 C.F.R. §§ 1.1307(b)(1), 1.1310.
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LMDS, MDS, ITFS, and 24 GHz service antennas, which, like NGSO FSS’s antennas, can be placed at a
subscriber's premisé€S’ We see no reason to make a different determination with respect to labeling for
NGSO FSS'’s subscriber antennas than we made for these other subscriber antennas. In addition, we have
recently made labeling a condition for invoking protection from restrictions that impair the installation,
maintenance, or use of customer-end antennas that are used to transmit fixed wireless service, where the
antenna user has a direct or indirect ownership or leasehold interest in the gfdpedyrdingly, we are
amending Table 1 in Section 1.1307(b) of the Commission’s rules to provide for labeling requirements for
NGSO subscriber equipmetit.

250. Labeling information should include minimum separation distances required between users
and radiating antennas to meet the Commission’s radiofrequency exposure guidelines. Labels should also
include reference to the Commission’s applicable radiofrequency exposure guidelines. In addition, the
instruction manuals and other information accompanying subscriber transceivers should include a full
explanation of the labels, as well as a reference to the applicable Commission radiofrequency exposure
guidelines. While we will require licensees to attach labels and provide users with notice of potentially
harmful exposure to radiofrequency electromagnetic fields, we will not mandate the specific language to be
used. However, we will require use of the ANSI-specified warning symbol for radiofrequency eXffosure.

251. It is recommended that two-way subscriber equipment, such as that used to connect to
NGSO FSS systems, be installed by professionabpees thereby minimizing the possibility that the
antenna will be placed in a location that is likely to expose subscribers or other persons to the transmit
signal at close proximity and for an extended period of tith&Ve believe that professional installation, in
combination with the labeling requirement, will obviate the need to adopt the proposals made by GE and
Telesat Canada with respect to defining safety zones or specifying minimum antenna height. Generally, we
expect subscriber antennas to be installed so that neither subscribers nor other persons are easily able to

*19 SeeRule Making to Amend Parts 1, 2, 21, and 25 of the Commission’s Rules to Redesignate the 27.5-

29.5 GHz Frequency Band, To Reallocate the 29.5-30.0 GHz Frequency Band, To Establish Rules and Policies for
Local Multipoint Distribution Service and for Fixed Satellite Service, CC Docket No. 925220nd Report and

Order, Order on Reconsideration, and Fifth Notice of Proposed Rule Malkiag-CC Rcd 12545, 12670, 1 295

(1997) (MDS Ordej; Amendment of Parts 21 and 74 to Enable Multipoint Distribution Service and Instructional
Television Fixed Service Licensees to Engage in Fixed Two-Way Transmissions, MM Docket No. Bé{ai7,

and Order 13 FCC Rcd 19112, 19129, 1 37 (19949PS/ITFS Ordey; Amendment to Parts 1,2 , 87, and 101 of

the Commission’s Rules to License Fixed Services at 24 GHz, WT Docket No. 9Re3®#t and Orderl5 FCC

Rcd 16934 (2000) 24 GHz Report and Ordér 47 C.F.R. § 1.1307(b)(2).

20 seePromotion of Competitive Networks in Local Telecommunications Markets, Report and

Order and Further Notice of Proposed Rule Making in WT Docket No. 99-217, Fifth Report and Order and
Memorandum Opinion and Order in CC Docket No. 96-98, and Fourth Report and Order and Memorandum
Opinion and Order in CC Docket No. 88;3#CC 00-366, at 11 117-120. (rel. October 25, 2000); 47 C.F.R. §
1.4000. We also note that local governments, associations, and property owners may require professional
installation of transmitting antennas without running afoul of Section 1.4000 of our tdlext § 119.

21 Table 1, 47 C.F.R. §1.1307(b)(1).

22 5ee Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency

Electromagnetic Fieldd=CC Office of Engineering and Technology (OET), OET Bulletin 65, August, 1997, at 53
(available atttp://www.fcc.gov/oinfo/documents/bulletins/#§5

*Z 3ee, e.g., LMDS Ordet2 FCC Red at 12670. We note that professional installation is in fact
required for certain antennas usedNpS and ITFS under the Gonission’s rules.See47 C.F.R. 88 21.909(n),
74.939(p).
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venture into and interrupt the transmit beams. Such interruptions can degrade the quality of service to the
subscriber and ultimately reduce the value of the carrier’'s service. Thus, providers have economic and
other incentives to avoid temporary interruptions of signal quality that are likely to motivate them to install
antennas in locations where such interruptions are less likely to occur. In addition, we encourage the use of
safety interlock features on NGSO FSS subscriber antennas that would prevent a transceiver from
continuing to transmit when blocked, to the extent that such features could be made available at a
reasonable cost’

252. We also note that the Commission plans to initiate a rule making proceeding to review and,
where necessary, harmonize the Commission’s regulations concerning transceiver equipment approval for
radiofrequency.

5. Emission Limits

253. Proposal In the NPRM, we proposed that the aggregate power flux density from all
NGSO satellites in a constellation would have to be bek®8 dBW/ni/Hz to protect Radio Astronomy
Service (“RAS”) receivers in the 10.6-10.7 GHz band from harmful interfeféhcaNe requested
comment on how NGSO FSS dhiie downlinks would avoid causing harmful interference to sensitive
radio astronomy operations. Specifically, what additional emission standards, including filtering
requirements and operational measures need to be developed to protect radio astronomy operations? We
also requested comment on whether the existing emission and frequency tolerance requirements for the FSS
in Section 25.202° of our rules are sufficient to protect other incumbent Ku-band operations.

254. Comments. Three parties filed comments concerning RAS operations. The National
Academy of Sciences’ Committee on Radio Frequencies (“CORF”) contends that the radio emissions
received by radio astronomers are extremely weak, often considered to be in the noise floor, and their
equipment has been modified to detect these signals. Therefore, RAS operations are especially susceptible
to interference from out-of-band users in neighboring bands, as well as harmonic emissions in the RAS
band. CORF recommends the Commission make the protection of RAS observations in the 10.6-10.7 GHz
band”’ a condition of licensing any NGS®SS downlink operations. CORF also states that the
Commission should require that these downlinks protect radio astronomy observations at the level required
under ITU-R Recommendation RA.769-1, namely the out-of-band limit of —255 dB#M#rwhen an
NGSO transmitter is within five degrees of the main beam of a radio telescope, as proposed in the NPRM.
In addition, CORF requests the Commission consider a further reduction of 10dB, reducing the values
present in Table 1 of the NPRM, in the maximum flux densities allowed for gateway downlinks between

°**See LMDS Orderl2 FCC Rcd at 12670, 1 298DS/ITFS Order13 FCC Rcd at 19129, 1 3%e
also Amendment of Parts 21 and 74 to Enable Multipoint Distribution Service and Instructional Television Fixed
Service Licensees to Engage in Fixed Two-Way Transmissions, MM Docket No. 9Retdoft and Order on
Reconsideration14 FCC Rcd 12764, 12779, 1 29 (1999) (rules amended to provide for a positive “interlock”
feature that prevents inadvertent activation of a newly installed response transmitter when the response antenna
is not properly installed so as teceive signals from the ass&ted main obooster transitters).

%2° 5ee NPRMat ¥ 82.

%26 See47 C.F.R. §25.202.

27 CORF contends that the 10.6-10.7 GHz band is important to the scientific community because it

provides a substantial bandwidth at a wavelength long enough to not be substantially impeded by the Earth’s
atmosphere. Detailed measurements of the cosmic background are conducted in this frequency band, as are
passive radiometric measurements of the sea state and wind directions over oceans, which are important in
tracking hurricanes and protecting maritime activities. CORF Comments at 3.
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10.7-11.2 GHz. Finally, CORF also solicits a modification of Part 25 of the Rules to require NGSO
downlinks to gateways use filters that can provide a minimum of 50 dB of suppression in an adjacent band.

255.  SkyBridge and Boeing argue that comprehensive specific restrictions are not appropriate in
this case. SkyBridge states that no specific rule should be required because the same requirement may not
be appropriate for all NGSO FSS systems. In addition, SkyBridge mentions the lack of restrictions on
other services in the band as basis for this belief. Boeing counters CORF’s interpretation of ITU-R
Recommendation RA.769-1, believing it to be a recommendation, not a requirement. In support of this,
Boeing also draws attention to the unrestricted use by other services within the 10.6-10.68 GHz band,
namely fixed and mobile services. Boeing would like to implement measures other than filtering and
reduced in-band space-to-Earth power flux density limits. It wants the Commission to consider enforcing
alternatives such as siting gateway facilities away from radio astronomy receivers, using low sidelobe
satellite antennas, downlink adaptive power control and providing a wider guard band. Boeing believes the
recommendations of CORF are intrusive and excessive.

256. Decision. Article S29 of the ITU Radio Regulations outlines general provisions for the
protection of the RAS. Specifically, Article S29 acknowledges the sensitivity of RAS operations and
encourages administrations to cooperate in protecting RAS operations from interference. Article S29 also
identifies various techniques that administrations may use to protect RAS, such as geographic separation,
frequency separation, time sharing and power limitafidh#rticle S29 refers to ITU-R RA.769-1, which
establishes protection criteria for various radio astronomy frequency bands. ITU/R9RIA.also
recognizes that interference to radio astronomy operations from geostationary satellites is a special
interference case because the signal energy could easily be observed by the RAS receiving antenna. We
find that non-geostationary satellite downlink operations also pose a significant interference risk to radio
astronomy operations unless parties make an active effort to avoid interfétefite interference limits
set forth in ITU-R RA.769-1 provide reasonable protection against interference to RAS operations from
various operations. We note that the ITU is studying a Draft New Recommendation that would specify, for
interference evaluation, a separate criterion for data loss to the RAS due to interference from any one
NGSO FSS network, in any frequency band which is allocated to the Radmndxsir Service on a
primary basi$®® Because the Draft New Recommendation regarding NGSO FSS/RAS sharing is still
under consideration, we decline to adopt specific protection limits in our rules. Rather, we will require
NGSO FSS applicants to coordinate and reach a mutually acceptable agreement with theliRésS fac
that use the 10.6-10.7 GHz band to ensure that these facilities are adequately protected from interference.
We find that requiring coordination between NGSO FSS and RAS operations presents both parties with the
maost flexibility to reach agreement on the protection of RAS.

257. We are not adopting CORF’s suggestions that we establish specific filter requirements and
lower NGSO FSS EPRRw parameters. We find that various techniqueeg,(filters, power reduction,

%8 5ee Radio Astronomy Servi¢EU-R Article S29.

2% see Protection Criteria Used For Radioastronomical MeasuremBetsommendation ITU-R

RA.769-1 at 3. Specifically, because NGSOIli&®can be anywhere in the sky and have the potential to transmit
directly into radio astronomy receivers as they orbit over a certain area, spectrum planning may be necessary to protect
the radio astronomy receivers.

30 5eeSeptember 8, 2000 Letter from The National Science Foundation to Mr. Norbert Schroeder,

Acting Chairman, IRAC. Specifically, the Letter indicates that the out-of-band limits of —255 dB¥¥/m
within five degrees of the main beam of a radio telescope and -240 dB¥¥/outside of the mainbeam of the
radio telescope (ITU-R RA.769-1) could becegded for 2% of thigme by aNGSO FSS system without being
considered to cause harmful interference.
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beam management or guard band techniques) can be identified in the coordination process by individual
NGSO FSS systems to ensure they do not harm RAS operations. Accordingly, we adopt fo@bbtentdS

our Table of Frequency Allocations for NGSO FSS downlink operations in the 10.7-11.7 GHz band to
protect RAS operations in the 10.6-10.7 GHz band. US355 reads as follows:

US355 In the band 10.7-11.7 GHmnN-geostationary satellite orbit licensees in the fixed-satellite
service (space-to-Earth), prior to commencing operations, shall coordinate with the following radio
astronomy observatories to achieve a mutually acceptable agreement regarding the protection of the
radio telescope facilities operating in the band 10.6-10.7 GHz.

Observatory West Longitude  North Latitugle Elevation
Arecibo Obs. ... 6EE45N | ... 120N | ........ 496 m
110 460
Green Bank Telescope (GBT)................. D e TESON| ... 38 25N | ........ 825 m
240 590
Very Large Array (VLA).....ccooveiiiiievenn | e, I0E3N| ... 34 04N | ...... 2126 m
040 440
Very Long Baseline Array (VLBA) Stations
Pie Town, NM......ooovviiiiiiiieeeen| e 10 07N | ... 34E 18N | ...... 2371 m
070 040
Kitt Peak, AZ.......ccccooviiiiiiiiiiiiiniind| e 11IE36N |  ..... 3IESIN | ...... 1916 m
420 220
Los Alamos, NM.....coovvivvviiiiiiiind| e 106 14N | ... 35546N | ...... 1967 m
420 300
Ft. Davis, TX oo e 10FE56N | ... 30E38N | ...... 1615 m
390 060
N. Liberty, 1A ..o | e 9IE34N | ..... A1IE 46N | ........ 241 m
260 170
Brewster, WA......cooovviiiiiiiiieeen | e 11E 40N | ... A8 ON | ........ 255 m
550 530
Owens Valley, CA......cccvvvviiiiviiinnnd e 11& 16N |  ..... 3TEI3AN| ...... 1207 m
340 540
st. Croix, | L 63N | ... 17E45N | ......... 16 m
VI 030 310
Hancock, NH........ccooiviiiiiiid| e, TESON| ... A2E56N | ........ 309 m
120 010
Mauna Kea, Hl.......ooovviviiniin e 15527 | ... 1R 48N | ...... 3720 m
290 160

258. In a letter dated October 20, 2000, NTIA staitesr alia that the radio astronomy service
will need to be protected from transmitting NGESS space stations in the adjacent band above 10.7
GHz>* NTIA expresses concerns about our coordination requirement to protect these radio astronomy
operations, but concurs based on the understanding that the NTIA and the FCC will work together during
the licensing of the NGSO FSS systems to ensure that the radinoasyr service is protected. In this
regard, NTIA points out that the ITU-R is developing a methodology to calculate compliance of protection

31 Seeletter from William T. HatchAssodate Administrator, Office of Spectrum Management, NTIA,

to Dale Hatfield, Chief, Office of Engineering and Technology, dated October 20, 2000.
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criteria for the radio astronomy service. NTIA also requests that NE&&SDapplicants provide it with the
necessary information that shows compliance with the ITU-R developed criteria before the FCC license is
granted. We find that it is premature to commit to using the ITU-R methodology before it is finalized in the
ITU process and there has been an opportunity for comments and review. Further, we note that licensing
rules and procedures for NGSO FSS systeithdevaddressed in a later proceeding and we will work with
NTIA throughout the process.

V. FURTHER NOTICE OF PROPOSED RULE MAKING

259. The Commission has consistently supported anilitfaed the emergence of innovative
technologies such as those that can share spectrum with existing Sérvicssall services can easily
coexist in the same frequency band, and in many instances creative sharing techniques are necessary in
order to accommodate mixed use of the spectrum. FS coordination has achieved spectrum reuse with
techniques involving the use of spatial diversity and directional antennas in a common area using
transmitting and receiving antennas that point in any direction. Northpoint proposes to share the 12.2-12.7
GHz band with DBS operations by reusing 500 megahertz of spectrum with the use of directional
southward pointing transmitting antennas. DBS receiving antennas point southward and upward toward the
geostationary satellite arc. Northpoint proposes to reuse the spectrum by utilizing northward pointing
receiving antennas to receive its own signal. Hence, Northpoint has presented a creative mechanism by
which to receive greater use of a limited amount of spectrum, thus fostering spectrum efficiency.

260. In this Further NPRM we propose and seek comment on a number of issues related to
licensing MVDDS in the 12.2-12.7 GHz band. In particular, we seek comment on the technical criteria
needed to deploy MVDDS so that the spectrum can be shared successfully with both incumbent BSS and
new NGSO FSS operations. We also propose service, licensing, and technical rules for MVDDS that
promote effective and efficient licensing in this band.

VI. BACKGROUND

261. On July 3, 1997, SkyBridge filed a Petition for Rule Making requesting modification of
our Rules to permit NGSO FSS systems to operate with GSO systems (both FSS and BSS) and terrestrial
systems in certain bands, including the 12.2-12.7 GHz Bar@n March 6, 1998, Northpoint also filed a
Petition for Rule Making with the Commission requesting permission to operate a terrestrial service in the
12.2-12.7 GHz ban¥® Specifically, Northpoint asked that we modify Section 101.147(p) of our Rules to
authorize DBS licensees and their affiliates to obtain secondary, subsidiary terrestrial communications
authorizations to use the 12.2-12.7 GHz band to provide multichannel video distribution of local television
programs and broadband digital dagag( high-speed Internet acced¥).Northpoint has been testing its

*3235ee, e.gNPRMin ET Docket No. 98-206, 14 FCC Rcd 1131 (1999) (proposals to BIB8O FSS
to share spectrum in a number of frequency bands with various incumbent selPrvioeg)les for Reallocation
of Spectrum to Encourage the Development of Telecommunications Technologies for the New Millennium,
Policy Statementl4 FCC Rcd 19,868 (1999).

°33 SkyBridge Petition for Rule Making (filed July 3, 1997) ("SkyBridge Petition").

%34 Northpoint Petition for Rule Making (filed March 6, 1998) (“Northpoint Petition"). On March 23,
1998, the Commission invited comment on the Northpoint Petitg@eCorrected Public NoticeReport No.
2265 (Mar. 23, 1998). Northpoint explained that the primary benefits of its proposal included reuse of existing
spectrum, facilitation of localism, and more effective DBS and cable competition.

%35 All private operational fixed point-to-point microwave stations in the 12.2-12.7 GHz band operate on

a secondary basis to DBS. Specifically, 47 C.F.R. § 101.147(p) si&t@00-12,700 MHz The Commission
has allocated the 12.2-12.7 GHz band for use by the broadcasting-satellite service. Private operational fixed
(continued....)
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technology in the 12.2-12.7 GHz band under experimental authorizations and has filed progress reports
asserting that the tests demonstrate that its technology can operate without causing harmful interference to
incumbent DBS operatiora.

262. On November 2, 1998, the International Bureau (“IB") established a final cut-off date of
January 8, 1999 for applicants to file applications for NGSO FSS in the 12.2-12.7 GHZ'babul.
November 24, 1998, we proposed to permit NGSO FSS operations in certain segments of the®Ru-band.
The SkyBridge and Northpoint Petitions were incorporated intd EBfeM>*

263. Subsequently, on January 8, 1999, Northpoint, through its subsidiary Broadwave Albany,
L.L.C., et al, (“Broadwave USA")*’ filed waiver requests and applications for licenses for terrestrial use
of the 12.2-12.7 GHz band, in response tadheBand Cut-Off Notic&" Northpoint requested waivers of
multiple provisions in Part 101 of our Rules, as well as any other rules necessary to process its
applications, and asserted that its proposed service would be on a secondary, non-interfering basis to DBS
services and on a co-primary basis with any new FSS, such as that proposed by SKyBiitigs, in
applying for licenses as a non-DBS affiliate, Northpoint shifted its stance from its earlier petition for rule
makirE_L(t:]3 and also expanded the scope of the suggested video offerings beyond local sarpijglenerst
DBS.

264. On October 13, 1999, Northpoint (under the name of Diversified Communications
Engineering, Inc.) filed a technical report summarizing the results of its experimental tests in Washington,

(Continued from previous page)

point-to-point microwave stations authorized after September 9, 1983, have been licensed on a non-interference
basis and are required to make any and all adjustmeo¢ssary to prevent interference to operating domestic
broadcasting-satellite systems. Notwithstanding any other provision, no private operational fixed point-to-point
microwave stations are permitted to cause interference to broadcasting-satellite stations of other countries
operating in accordance with the Region 2 plan for the broadcasting-satellite service established at the 1983
WARC.

3¢ 5ee suprsection 1V, B (b).
%37 SeeKu Band Cut-Off\Notice See alsdNPRM 14 FCC Rcd at 1169 § 71.

3% See NPRM14 FCC Rcd at 1134-42 1 4-13.

*95edd. We received 33 comments and 24 reply comments in responseNBRiM Seeinfra at

Appendix E.

>4 Northpoint states that through its subsidiary BroadwaveUSA, Inc., it has an affiliate relationship with

the 68 entities that have applied for licenses to deploy the Northpoint technology nationwide. The applicants
refer to themselves as Broadwave, followed by their city of proposed servicBroadwave Albany, L.L.C.).
Broadwave proposed to use the technology developed by Northpoint to enable sharing of this spectrum with
existing DBS, geostationary satellite, and fixed microwave services. For the purposebutiteisNPRM we
will consider Northpoint and Broadwave to be one and the same and will refer to them both as Northpoint.
41 pyblic Notice Wireless Telecommunications Bureau Seeks Comment on Broadwave Albany, L.L.C.,
et al Requests for Waiver of Part 101 Rules, DA 99-494, 14 FCC Rcd 3937 (1999) (Northpoint Waiver Request).
The comment period ended on April 22, 1999.

542
Id.

543
Id.
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D.C>* On November 29, 1999, the Jtittee Home Viewer Improvement Act (“SHVIA”) was enact&d.

The SHVIA legislation generally seeks to place satellite carriers on equal footing with local cable operators
concerning the availability of broadcast programming, and thus is intended to give consumers more and
better choices in selecting a MVPS. As part of the 1999 SHVIA legislation,oBgress passed a
provision entitled Rural Local Broadcast Signal Aét. Among other things, this law requires the
Commission to make a determination by November 29, 2000, regarding licenses or other authorizations for
facilities that will utilize, for delivering local broadcast television signals to satellite television subscribers
in unserved and underserved local television markets, spectrum otherwise allocated to comméftial use.
The SHVIA legislation also mandates that we ensure that no facility licensed or authorized to deliver such
local broadcast television signals “causes harmful interference to the primary users of that spectrum or to
public safety spectrum us&.

265. On April 18, 2000, PDC Broadband Corporation ("Pegasus") filed an application for
authority to provide terrestrial service in the 12.2-12.7 GHz band to deliver data transmission, Internet
services, and MVPD services. Pegasus asserts that its application is mutually exclusive with those filed by

Northpoint>® On August 23, 2000, Sé#iee Receivers, Ltd. (“SRL") filed an application for authority to

44 0On October 29, 1999, DIRECTV and EchoStar (collectively, DBS licensees) filed comments
addressing Northpoint’'s experimental tests. On January 27, 2000, DIRECTYV filed a report and studies asserting
that Northpoint's proposal would cause unacceptable interference to DBSiaper On Feb. 4, 2000, we
denied an application for review and petitions for reconsideration and for a cease and desist order that DIRECTV
and EchosStar filed against Diversified’s experimental license. Finally, on February 9, 2000, the Commission
granted DIRECTV and EchoStar experimental authorization in Washington, D.C. and Denver, CO to test DBS
sensitivity to fixed service transmissions, such as Northpoint’s proposal. On July 25, 2000, DIRECTV and
EchoStar filed a “Report of the Interference Impact on DBS Systems from Northpoint Transmitter Operating at
Oxon Hill, MD, May 22 to June 7, 2000” for the Commission’s consideration.

4> SeeAct of Nov. 29, 1999, Pub.L. 106-113 Stat. 1501 (enacting S. 1948, including the Satellite Home
Viewer Improvement Act of 1999 (“SHVIA"), Title | of the Intellectual Property and Communications Omnibus
Reform Act of 1999 (“IPACORA"), relating to copyright licensing and carriage of broadcast signals by satellite
carriers, codified in scattered sections of 17 and 47 U.SSe8. generallymplementation of the Satellite Home
Viewer Improvement Act of 1999: Application of Network Nonduplication, Syndicated Exclusivity, and Sports
Blackout Rules to Satellite Retransmissions, CS Docket No. 8loti;e of Proposed Rule Makings Fed. Reg.
4927 (Feb. 2, 2000); Implementation of the Satellite Home Viewer Improvement Act of 1999, CS Docket No. 99-
363,Notice of Proposed Rule Making4 FCC Rcd 21736 (1999999 SHVIA Implementation NPRM

4% See 1999 SHVIA Implementation NPRM,FCC Rcd 21736 at 11.

47 SeeAct of Nov. 29, 1999, Pub. L. 106-113, 113 Stat. 1501, 1537 (enacting S. 1948, Title Il of the
Intellectual Property and Communications Omnibus Reform Act of 1999 (IPACORA)), to be codified at 47
U.S.C. § 338.

>4 1d. While this provision does not identify the 12.2-12.7 GHz band specifically, Northpoint's proposed
service could be one alternative to satisfy this demand in rural and underserved local television Baekatso
Letter from Senator Ted Steveret, al, Committee on Commerce, Science, and Transportation to Chairman,
William E. Kennard, Federal Communications Commission, dated July 27, 2000.

549
Id.

5%1d. Northpoint filed a Motion to Dismiss the Pegasus applications on May 23, @@ the
Matter of PDC Broadband Corporation Application to Provide Terrestrial Services in the 12.2-12.7 GHz Band,
Motion to Dismiss (May 23, 2000). On August 21, 2000, Pegasus Broadband Corporation filed a Petition to
Dismiss or Deny against the Northpoint applicatioSseln the Matter of Broadwave Albany, L.L.&t al,
Application for License to Provide New Terrestrial Transport Service in the 12.2-12.7 GHz Band, Petition to
(continued....)
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provide terrestrial television broadcast, Internet and data services in the 12.2-12.7 GHz band in lllinois,
Indiana, lowa, Michigan, Minnesota and Wisconsin.

A. Technical Criteria for Sharing and Operations the 12.2-12.7 GHz Band
1. MVDDS/DBS Sharing

266. As discussed in thé&irst R&O, the DBS licensees and Northpoint dispute whether
MVDDS can be deployed in this band without causing harmful interference to DBS customers. Both
parties conducted experiments purportinguppmrt their assertiond: DirecTV and EchoStar argue that
the introduction of a signal from a Fixed transmitter would reduce BSS signal strength margins
significantly, thereby increasing the incidence of increased outages experienced by DBS customers in large
portions of an MVDDS service area, primarily during rain events. DIRECTV and EchoStar state that in
the international process they agreed to accept no more than a 10% aggregate increase in unavailability to
its operations due to interference from all co-frequency NGSO FSS systems, and that if a new FS is
introduced in this band, both NGSO FSS and FS in the aggregate should cause no more than 10%
increased unavailability to BSS operations. Northpoint disagrees with the suggestion to treat MVDDS as
if it were an NGSO FSS system. Further, Northpoint claims that MVDDS can avoid interference to DBS
systems, and it proposes that unavailability criteria be based on either a percentage increase or a specified
number of minutes of increased unavailability, whichever is greater.

267. As concluded in the First R&O, MVDDS can be introduced in this band without causing
harmful interference to BSS. In doing so, we will define a permissible level of increased DBS service
outage that may be attributable to MVDDS that shall not be exceeded. Thus, the impact of introducing
both MVDDS and NGSO FSS in this frequency bailbbe evaluated in terms of an allowable increase in
DBS unavailability. We are sensitive to the DBS licensees’ concerns that the introduction of additional
services in this band could increase BSS unavailability, and our objective in this further proceeding is to
avoid unreasonable outages. As discussed in the First R&O, we believe that, with the aid of mitigation
techniques, MVDDS operations can be designed so that interference caused by their transmitters will not
impair the provision of DBS. In this further proceeding, our objective is to identify an unavailability
criterion for MVDDS operations that will achieve this result. The area close to the MVDDS transmitter is
where interference that exceeds the unavailability criterion is most likely to occur. The unavailability
criterion that we adopt will be used to identify the area (mitigation zone) around the MVDDS transmitter
within which the MVDDS licensee must avoid or correct interference to a DBS subscriber to the
permissible level. In this way, we can ensure that BSS operations will not be threatened by MVDDS
operations.

268. One way to do this would be to base the MVDDS sharing criterion for the 12.2-12.7 GHz
band on the criterion used by the ITU to develop the ERFImits for NGSO FSS systems. As discussed
in the First R&O, the ITU criteria for NGSO FSS and BSS sharing consists in part of the concept that the
aggregate interference from NGSO FSS systems should be responsible for at most 10% of the time
allowance(s) for unavailability of the GSO BSS netw8fk. The 10% sharing criterion was used to
(Continued from previous page)
Dismiss or Deny (Aug. 21, 2000). On September 6, 2000, Northpoint filed an Opposition to the Pegasus Petition
to Dismiss or DenySee In the Matter of Broadwave Albany, L.L.@t, al.- Applications for Licenses to
Provide Terrestrial Services in the 12.2-12.7 GHz Band, Opposition of Northpoint Technology, Ltd. And
BroadwaveUSA to Petition to Dismiss or Deny (Sept. 6, 2000).

1 Seef 211,supra

52 This criterion is contained in draft new Recommendation ITU-R BO.1444. In addition, it is

described in Section 3.1.3.1 of the CPM report to WRC-2000.
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develop both aggregateg, all NGSO FSS systems) and single-enirg.,(single NGSO FSS system)

EPFD values. The methodology used to develop the single-entry EPFD values essentially attributed to
each NGSO FSS system a 2.86% increase in unaiigild® In the interest of providing DBS
subscribers with a high degree of protection, the percentage of DBS unavailability that the MVDDS would
be permitted to cause to any DBS subscriber could be the same as a single NGSO FSiesy2186%6

of current unavailability based on the model contained in Appendices H and | or other models agreed to by
both DBS and MVDDS licensees. This approach would effectively treat MVDDS similarly to how the
ITU-R assumed an individual NGSO FSS system would be treated, and should not result in increases in
unavailability from MVDDS that are perceptible to any DBS subscriber. Under this approach, we would
not propose that interference from MVDDS and NGSO FSS in the aggregate cause no more than a 10%
increase in BSS unavailability, as suggested by DIRECTV and EchoStar. To do so would undermine the
single-entry EPFD values for NGSO FSS systems, which we adopt in the First R&O and which were
developed by applying the 10% criterion only to NGSO FSS systems. Thus, under this approach, MVDDS
interference could contribute 2.86% unavailability in addition to the aggregate 10% caused by NGSO FSS
operations. We believe that this increase in BSS unavailability wowld benimisand would not have a
significant impact on the BSS.

269. Under this approach, a 2.86% unavailability criterion would be an important factor used to
identify the size of the mitigation zoneg., the area around the MVDDS transmitter within which the
MVDDS licensee must avoid or correct interference to a DBS subscriber. Because of the worst-case
assumptions of our proposed mitigation zone calculations, the impact of MVDDS transmissions beyond the
mitigation zone would be negligible, and thus we propose that the MVDDS licensee would have no
obligation to BSS subscribers outside the mitigation zone. Appendix | contains predicted mitigation zones
calculated to meet a 2.86% criterion for three locations: Washington, DC, Houston, TX, and Denver,
CO>** Commenters may address whether we should consider applying a different percentage criterion, for
example in areas where BSS reliability is already high. In particular, should we allow MVDDS to cause
up to 10% increased unavailability to BSS, which is the same criterion developed by the ITU-R for
interference from all NGSO FSS systems? Would the 10% criterion apply regardless of how many
MVDDS licensees are authorized, as is deemed appropriate by the ITU-R for the NGSO FSS?
Commenters should specify whether they support using a percentage approach, the specific percentage they
favor, and the effect of the percentage approach on BSS unavailability and MVDDS deployment.

270. We note that the implementation of a percentage criterion would affect DBS customers in
different areas in different ways. For example, since the sharing criterion would be applied to each

53 Based on the agreed upon criteria and the database of repres@BQIBRSS linksgeel TU-R

Recommendation BO.1444, Annex, for the compiled existing and plaB8€dBSS system characteristics that
comprise the international databas&&0O BSS links), the ITU-R reached consensus on both single-entry and
aggregate EPFaw, limits for NGSO FSS systems in the Ku-Band. In order to tatewsingle-entry EPFD

values, the ITU agreed to use a factor of 3.5 from the aggregate EPFD masks developed, even though the 3.5
factor does not directly correlate to the numbel@SO FSS systems that may be authorized imltlbeated

bands. Nonetheless, if the 3.5 factor used to develop single-entry EPFD values did represent actual systems, each
NGSO FSS system that met the single-entry EPFD values would cause no more than a 2.86% increase in
unavailability of a BSS network.

54 For example, in order to meet the 2.86% criterion in Denver for the DIRECTMALQL satellite

location (unavailability increase of 1.6 minutes annually)M3DDS licensee would be required to fix
occurrences of unacceptable interference at distances in excess of 6 kilometers from each MVDI8rigans
tower. However, in Houston, the 2.86% criterion for the DIRECTV WL satellite location (unavailability
increase of 32.7 minutes annually) would result in mitigation zones of only about 4.8 kilometers. Thirty and 60
minute increases in annual unavailability are also shown in Appendix I.
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MVDDS transmitter, an unavailability criterion based on a percentage increase of current unavailability
would permit a much larger number of minutes of increased unavailability in areas where BSS reliability is
already low and a much smaller number of minutes of increased unavailability in areas where BSS
reliability is already high, and differences would also exist within the same area for different BSS orbital
positions>>> We therefore solicit comment on whether we should permit, as suggested by Northpoint, a
MVDDS licensee to cause a fixed increased in the number of minutes, rather than a percentage, of annual
outage in each area. For example, rather than a 2.86% increase in annual unavailability, we could permit a
specified number of minutes of annual increase in unavailatgliy, B0 minutes}>® Under this approach,

all DBS systems and their subscribers in all areas would be impacted equally in terms of increased minutes
of unavailability. However, we would have to determine the appropriate number of minutes under this
approach, and this approach would permit sharply varying percentage increases in DBS unavailability to
different subscribers in different are3s. Commenters favoring this approach should address the impacts

on BSS unavailability and MVDDS deployment, and specify the number of minutes that should be selected

for the criteriorm.®

271. Another alternative would be to simply require the MVDDS operator to mitigate harmful
interference in response to DBS subscribers’ complaints of increased unavailability caused by MVDDS
operations. This approach would not rely on any increase in DBS unavailability as a trigger for an
MVDDS operator to mitigate harmful interference and would eliminate the mitigation zone concept,
replacing an objective criterion with a subjective approach. We seek comment on this alternative, as well
as any other alternatives, such as the Commission specifying a minimum C/I ratio between DBS and
MVDDS signals that would have to be maintained at all times by the MVDDS operator.

272. We propose to define an analytical model for calculating mitigation zones where there may
be an increase in unavailability caused by an MVDDS system to DBS subscribers. This will ensure that
parties use consistent methods to analyze potential interference. The model is described in Appendices H
and I. The model would be used to calculate the mitigation zone to determine where the MVDDS entity

%55 For example, in the Miami area, EchoStar subscribers edeive signals from the 119V.L.

satellite and use the standard 45 cm (18 inch) dish antennas can expect about 2,166 minutes of average annual
unavailability due to projected precipitation, whereas DIRECTYV subscribers in that areeceive signals from

the 102 W.L. satellite and use the standard 45 cm antennas can expect about 924 minutes of average annual
unavailability due to projected precipitati@eeAppendix G,infra. A 2.86% criterion in Miami would therefore
permit a 62 minute increase in annual unavailability to EchoStar subscribers, but only a 26 minute annual
increase to DIRECTV subscribers. In the Denver area, EchoStar subscribers who receive signals frédm the 119
W.L. satellite and use 45 cm antennas experience about 109 minutes of average annual unavailability, whereas
DIRECTYV subscribers in that area who receive signals from theWa1 satellite and use the standard 45 cm
antennas experience about 55 minutes of annual unavailad@@yagaimppendix G,infra. A 2.86% criterion

in Denver would therefore permit a 3.1 minute annual increase in unavailability to EchoStar subscribers, but only
a 1.6 minute annual increase to DIRECTYV subscribers.

%58 Although this approach is similar to Northpoint's proposed five minutes increase per month, we find

that, because of varying rain characteristics from month to month, a minutes per month calculation can produce
unnecessary complexity in calculating mitigation zones.

57 For example, a 30 minute annual increase in DBS unavailability would be only about 1.4% to Miami

EchoStar subscribers who use 45 cm antennas, but would be about 54.5% to Denver DIRECTYV subscribers who
use 45 cm antennas.

8 \We have included in the docket file a staff analysis that shows the annual increased outage impacts of

the 2.86%, 30 minute and 60 minute criteria on the top 30 television markets, based on the Nielsen Media
Research Designated Market Areas (DMAs). Amary of this analysis is attached herein as Appendix J.
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would have the responsibility for ensuring that DBS subscribers do not suffer an impermissible level of
increased outage due to MVDDS operations. This model is similar to the approach used by the DBS and
NGSO FSS proponents. We request comment on the appropriateness of the model and the parameters we
have used in our analysis. Commenting parties proposing alternative calculation methods and parameters
should provide sufficient technical analysis to support their proposals.

273. To ensure interference protection for DBS subscribers, we propose to require that at least
30 days before any MVDDS transmitter commences operations, the MVDDS operator must: (1)notify the
appropriate DBS providers in their areag, the local DBS reseller, the DBS licensee (DIRECTV and
EchoStar), or some other entity) of the location and any relevant technical charactefistiesr
transmitting facilities; and (2) certify to the Commission and the appropriate DBS providers in their area
that it has designed its transmitter facility to avoid impermissible levels of interference to DBS receivers,
consistent with any requirements to be adopted in this further proceeding. The MVDDS licensee also
would be required to identify the steps it has taken to mitigate potential interference around its
transmitter’”> We believe that these procedures would provide ample opportunity for DBS operators to
determine the potential impact on their subscribers and to ensure that any potential interference situation is
adequately addressed by the MVDDS operator.

274. We also propose to make the MVDDS operator responsible for correcting any interference
beyond that deemed permissible to existing DBS subscribers that occurs within 18 months of the onset of
service from an MVDDS transmitter. This should provide existing DBS customers with sufficient time to
identify any interference problems that need to be corrected. We also propose that for any new DBS
subscribers within the mitigation zone, and for existing subscribers after this 18-month period, the
MVDDS operator would be required to provide technical information and advice to assist such DBS
subscribers in mitigating interference. This information and advice requirement, for example, will ensure
that new DBS customers can tailor their installations to avoid any impact from MVDDS transmissions.
This procedure is similar to that used to address blanketing interference in the FM radid®ervice.

275. We believe that this approach should provide both MVDDS and DBS licensees flexibility
to identify and resolve any case of impermissible interference. We expect that, in the first instance, the
MVDDS licensee will site its transmitter to avoid harmful interference to DBS customers, and we expect
that MVDDS and DBS licensees will find mutually agreeable means to identify and mitigate interference to
DBS customers. For example, the MVDDS licensee should be able to identify through a site survey DBS
receivers that are not properly shielded from MVDDS transmissions, and the DBS licensee might notify the
MVDDS licensee of DBS customers that will need interference protection. Alternatively, the MVDDS and
DBS licensees might rely on predictive modeling or customer complaints to identify DBS customers who
need interference protection. As detailed in the First R&O, the MVDDS operator in each area will have a
variety of techniques at its disposal to mitigate interference to DBS subsctibafe expect that the
MVDDS and DBS licensees will mutually agree if the MVDDS licensee will act through the DBS licensee
or an independent third party or work directly with the DBS customer in addressing mitigation techniques.

276. We seek comment on all aspects of our mitigation proposal for MVDDS operators.
Commenters suggesting specific methods for identifying and mitigating interference to DBS customers
should support their proposals with thorough analysis on the impact to all relevant parties. We also invite

%9 Alternatively, theMVDDS licensee couldnaintain the certification in its station file. Under this

alternative, the certificate could be made available to the Commission upon request.
947 C.F.R. §73.318

1 Seef 216,supra
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comments on procedures, such as arbitration, that could be used to expeditiously resolve interference
disputes between the MVYDDS and DBS licensees.

2. MVDDS/NGSO FSS Sharing

277. As we noted in our companion First R&O, Northpoint states that it can share spectrum
with NGSO FSS downlink signals if the date PFD level is lower at low elevation angles where the
MVDDS receiver antennas are pointed. Specifically, Northpoint proposes that NGSO FSS systems meet a
PFD limit of —158 dB (W/ifi4kHz) for angles of 0-2above the horizon and —158 + 3.332) dB
(W/m’/4kHz) for angles of 2-5above the horizoft”

278. SkyBridge states that it can accept Northpoint’s proposal, but only if the power of
MVDDS signals is also limited. Specifically, SkyBridge states that, in order to prevent an MVDDS
transmitter from causing harmful interference to an NGSO FSS receiver, an MVDDS signal must be
limited at the input of any NGSO FSS receiver to an EPFD of —132.1 dB*@VkHz), with a
corresponding power limit 668 dBm at the output of an operational NGSO earth station with a gain of
31.6 dBi at 12.5 GHz. SkyBridge also requests that MVDDS out-of-band emissions be attenuated by 25
dB below the carrier power in the band 12.188-12.2 GHz; by 35 dB below the carrier power in the band
12.164-12.188 GHz; and by 43 + 10log(p) below the carrier power (p) in the band below 12.164 GHz.
SkyBridge further requests that the EPFD caused by a MVDDS signal into a NGSO FSS earth station be
limited to —169.1 dB (W/f#4 kHz) in bands below 12.164 GHz. Additionally, SkyBridge requests that the
power received by a NGSO FSS user terminal from an MVDDS transmitter be limited (in 90% of the
service area) to a power flux of —106.5 (V¥in a NGSO carrier of 22.6 megahertz bandwidth, or a PFD
of —120 dB(W/MHz). Finally, SkyBridge requests that the density of MVDDS transmitters be limited so
that an EPFD of —135.1 dB(W/’f kHz) is not exceeded in more than 0.2% of the service area of any
MVDDS systent’® Northpoint responds that the limits proposed by SkyBridge are unacceptable for the
operation of its proposed systét.

279. We note that satellite and terrestrial systems share spectrum on a co-primary basis, but
typically not for ubiquitous deployment, as would be the case in the 12.2-12.7 GHz band. Thus, sharing
between the NGSO FSS and MVDDSlIwe complex. Nonetheless, we believe that Northpoint’'s and
SkyBridge’s proposals generally set forth a viable sharing scheme. Accordingly, we first propose to reduce
the PFD limit for NGSO FSS sdlites that transmit at angles of 5 degrees or less above the earth’s horizon
from the limit of —150 dB (W/fi#t4kHz) that we adopted for the 10.7-11.7 GHz band in the First R&O.
Without such a reduction, MVDDS coverage areas would likely be more limited than proposed by
Northpoint, and the number of MVDDS transmit towers would have to correspondingly increase to
compensate for the more limited coverage areas. An increase in MVDDS towers would complicate sharing
with both the NGSO FSS and DBS services because the potential for interference from MVDDS
transmitters to NGSO FSS and DBS receivers would increase. Therefore, we find it appropriate to require
NGSO FSS downlinks in the 12.2-12.7 GHz band to meet a reduced PFD limit of —158 GR@R#N
for angles of 0-2above the horizon, and a reduced PFD limit of —158 + &3B@B(W/nf/4kHz) for
angles of 2-5above the horizon. These reduced power limits will affect only those NESS0systems
that transmit their signals low to the horizon. We believe that reducing PFD limits for satellites that may

%2 Seef] 221,supra
%53 SkyBridge July 10, 2008x parteletter.
564

Northpoint July 11, 2006x parteletter at 1-2.

%% See§25.208(b)jnfra.
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transmit at low-earth angles is preferable to establishing a minimum elevation angle for downlinks in the
12.2-12.7 GHz band because those limits would allow LEO systems to operate at a greater range of angles
to the earth. We do not believe that a reduced low elevation angle PFD requirement will threaten the
viability of such systems, and note that LEO systems can also protect MVDDS receivers with spatial and
frequency diversity®® Comments are requested as to the appropriateness of the specific PFD limits that we
are proposing.

280. We next propose to limit the interference from MVDDS operations into NGSO FSS
receivers by adopting a limit on MVDDS transmitter power. While SkyBridge proposes that specific
MVDDS out-of-band emission and EPFD limits be adopted, we do not believe that this proposal is
practical because the limits proposed would not be appropriate for other NGSO FSS systems that may use
the 12.2-12.7 GHz band. Additionally, under SkyBridge's proposal, EPFD requirements would have to be
measured at each NGSO FSS earth station. We believe that an MVDDS transmitter power limit could
achieve the protection desired by SkyBridge for NGSO FSS receivers without such measurements.
Accordingly, we propose that MVDDS transmitter power be limited to 12.5 dBm in most areas. We
believe that this limit will protect NGSOSS receivers from harmful interference without unduly
restricting MVDDS operations. However, we request comment on whether a different limit would be
preferable, and discuss this issue in more detail in Section 3c below.

281. We also request comment on whether coordination procedures should be established
between NGSO FSS earth stations and MVDDS transmitters, rather than specific EPFL Btatsdard
coordination procedures would ensure that the first entity to establish services would be protected from a
latter entrant. However, such coordination could limit deployment for either service because the entity
wishing to deploy the later facility could be denied due to potential sharing problems, unless the
interference could be mitigated. We also request comment on another form of coordination, where a
MVDDS operator could notify the NGSO FSS providers in their area of the location and height of their
transmitting towers, as we propose above for MVDDS and DBS band sharing. With this information,
NGSO FSS installers can minimize the impact of MVDDS on NGSO FSS for new installations after an
MVDDS operator begins service. The notification requirement is necessary because the Commission
generally does not collect specific site information for every location when a service is licensed on a
geographic basis, as would be the case here. Alternatively, we request comment on whether a database of
MVDDS transmitter sites and NGSO FSS earth station sites should be established so that licensees could
determine problem areas prior to deployment of facilities. At this time we are not proposing to adopt
specific EPFD limits on MVDDS operations or coordination procedures between MVDDS and NGSO FSS
because such requirements may be overly burdensome on both parties. Rather, we propose to limit the
transmitter power of MVDDS operations to minimize any area of potential interference and rely upon the
ability of NGSOFSS user terminals to work around static sources of interference in any environment in
which they may be placed.

%% gpatial and frequency diversity, as well as reduced power, is the wAGB& FSS systems will

share spectrum with GSO FSS systeeg; when an NGSO FSS shite is aligned in its orbit between a GSO
satellite and &S0 receiver, that NGSO FSS ¢t may handoff its communications with an earth station to
another satellite in thGSO constiéation that is not aligned betweerz50 sathite and aGSO receiver.

7 n theFirst R&O, we concluded that NGSO FSS gatewayisns could use existing coordination

procedures in Part 101 of our rules in bands shared with point-to-point FS operations. In the 12.2-12.7 GHz
band, however, numerous NGSO FSS user terminals would katiogemaking the use of the existing Part 101
coordination procedures impracticable.
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3. MVDDS and Adjacent CARS/BAS Band Considerations

282. Currently, CARS and BAS facilities operate in thgper adjacent 12.7-13.25 GHz band.
To ensure that the addition of MVDDS does not interfere with CARS and BAS operations, we seek
comment on necessary coordination and interference resolution procedures for MVDDS stations to and
from CARS and BAS facilities.

B. Multichannel Video Distribution and Data Service Rules

283. In addition to resolving the interference issues between MVDDS/DBS and
MVDDS/NGSO FSS, we must establish licensing and service rules. In this sectioiil] discwss the
licensing and service issues that will impact MVDDS operations.

1. Licensing Plan
a. Service Areas

284. We may license MVDDS either on a site-by-site basis, or on a geographic area basis.
Licensing MVDDS on a site-by-site basis would be resource intensive for both applicants and the
Commission. Historically, when service requires ubiquitous coverage, we have issued licenses on a
geographic-area basis, such as regional and nationwide. Given that the MVDDS service will potentially
compete with other wide area service providers such as cable and DBS, we favor geographic-area
licensing. Consequently, consistent with our approach in similar set¥iags, propose to license the
12.2-12.7 GHz band for MVDDS on the basis of geographic areas. We seek comment on this proposal.

285. In light of our proposal to license MVDDS on the basis of geographic areas, we request
comment on the most appropriate geographic area licensing scheme for this service. Mémkéte
Modification Final Reportand Order,we concluded that Nielsen's Designated Market Areas (“DMAS")
provide the best method of "delineat[ing] television markets based on viewing pafteriti¢lsen uses
audience survey information from cable and non-cable households to determine the assignment of counties
to local television markets, or DMAS? Nielsen determines what constitutes a separate market based on a
complex statistical formula based upon viewership and other f&€torEhe station's assignment to a
DMA is then made available in Nielserrectory of Stationspublication. In light of the similarities
between cable, non-cable and MVDDS services, we seek comment on whether we should authorize
terrestrial MVDDS licensees on the basis of Nielsen's 211 DRfAdNVe believe that this county-based

%847 U.S.C. § 76.55(e) requires that a commercial broadcast television station’s market shall be defined

by Nielsen Media Research’s designated market areas (“DM/A&&§Definition of Markets for Purposes of the
Cable Television, Broadcast Signal Carriage Ruleder on Reconsideration and Second Report and QfCisr
Docket No. 95-178, 14 FCC Rcd 8366 (1999n(tket Modification Final Report and Order

569
Id.

"% Njelsen Media ResearcNjelsen Station Index: Methodology Techniques and Data Interpretation.

"1 For Nielsen's Market-Of-Origin assignment, a broadcast station is designated as "local" and assigned

to the Nielsen market of the DMA in which its community of license is located. A broatit#st $s "local” to
only one Nielsen marketSee 1997-1998 NSI Reference Supplemmied?. Nielsen "reserves the right not to
create a DMA if there is a lack of sufficient find@lcsupport of Nielsen Service in that potenfdA." Nielsen
Media Research\ielsen Station Index: Methodology Techniques and Data Interpretdid®@4-95 at 2

"2 5ee Market Modification Final Report and Orgdésd FCC Rcd 8366 (1999).
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licensing scheme is a viable option in facilitating local access to these services. If we determine that the
public interest will be served by licensing MVDDS pursuant to DMAs, we propose that one licensee should
be responsible for service in each DMA.

286. The use of DMAs may result in greater economic opportunities for a wide variety of
applicants, including small business, rural telephone, and minority-owned and women-owned applicants, as
required by Section 309(j)(4)(C) of the Communications ’ActEor example, the nature of a DMA lends
itself to local business opportunities and services, and creates the opportunity for local groups to form
bidding consortia for the purpose of obtaining DMAs through the competitive bidding process. Thus, we
seek comment on whether DMAs or some other geographic area would be a better choice for this service.
For example, we seek comment on whether to license MVDDS on the basis of nationwide licenses, licenses
based upon Metropolitan and Rural Service Areas (“MSAs” and “RSAsE;onomic Areas (“EAs™”

Regional Economic Area Groupings (‘REAGS%,Major Economic Areas (“MEAs”.’ DMAs, and

other relevant geographic areas. Commenters should specify which licensing methodppbety asd
explain in detail why a particular geographic area category would be appropriate for the MVDDS licensing
areas.

b. Frequency Availability and Assignments

287. Currently, the Frequency Availability Table in Secti®1.100 of our Rules designates the
POFS and the BSS as available services in the 12.2-12.7 GHz frequency band. With the assignment of
MVDDS to the 12.2-12.7 GHz frequency band, we seek comment on whether to modify the Frequency
Availability Table in Sectior101.101 of our Rules under 12.2-12.7 GHz to designate an additional radio
service as MVDDS. In addition, we seek comment on whether to amend the Frequency Assignments in
Section 101.147 of our Rules to designate MVDDS as an additional radio service for this band. In the
First R&O, we note that while the FS has a primary allocation in this band, we will allow MVDDS in the

"3 4n prescribing regulations. . . the Commission shall . . . prescribe area designations and bandwidth

assignments that promote (i) an equitable distribution of licenses and services among geographic areas, (ii)
economic opportunity for a wide variety of applicants, including small businesses, rural telephone companies,
and businesses owned by members of minority groups and women, and (iii) investment in and rapid deployment
of new technologies and services.” 47 U.S.C. § 309(j)(4)(C).

" An MSA is a geographic area defined by the Office of Management and Budget. There are 306

MSAs, including New England County Metrditan Areas and the Gulf of Mexico Service Area (water area of

the Gulf of Mexico, border is the coastline). An RSA consists of 428 areas, which when combined with the 306
MSAs, comprise the 734 cellular geographic service argas.alsdmplementation of Section 309(j) of the
Communications Act—Competitive Bidding, PP Docket No. 93-FsRyrth Report and Orde® FCC Rcd

2330, 2333 1 16 (1994).

"> An EA is a geographic area established by the Bureau of Economic Analysis of the Department of

Commerce. There are 172 EAs, plus three EA-like areas, encompassing the Northern Mariana Islands, Guam,
American Samoa, the United States Virgin Islands and Puerto Rico. Each EA consists of one or more economic
nodes — metropolitan areas or similar areas that serve as centers of economic activity — and the surrounding
counties that are economically related to the no&esFinal Redefinition of the BEA Economic Areé8 Fed.

Reg. 13, 114, 13,114-118 (Mar. 10, 1995).

%’ An REAG is a geographic area based on groupings of 172 EAs and four EA-like areas developed by

the Bureau of Economic Analysis of the Department of Commerce.

"7 An MEA is a geographic area developed by the Bureau of Economic Analysis of the Department of

Commerce. There are two MEAs, including 46 in the continental United States and six covering Alaska,
Hawaii, Guam and the Northern Mariana Islands, Puerto Rico and the U.S. Virgin Islands.
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band on a non-harmful interference basis only to BBSHence, we seek comment on whether to amend
Part 101 of our Rules to incorporate these changes. Finally, we note that Section 21.901 of our Rules
states the frequencies that are available for’FSAccordingly, we also seek comment on whether to
modify Section 21.901 of our Rules, if we determine to regulate MVDDS under Part 21 of our Rules.

C. Channeling Plan

288. The 12.2-12.7 GHz band has a total of 500 megahertz of spectrum per service area.
Northpoint has requested that we license one spectrum block of 500 megahertz per serViteVdeea.
believe that in order to effectively compete with local cable and DBS service operators who routinely
provide hundreds of channels to subscribers, MVDDS operators will similarly resremegahertz
spectrum blocks in order to provide the type of variety that 100 video channels offers. In addition, we
believe that licensing one spectrum block will reduce the number of technical and interference problems
that would otherwise arise if multiple MVDDS providers were permitted to operate in the same geographic
area on several different blocks of spectrum. We seek comment on whether licensing one spectrum block of
500 megahertz per geographic ardafacilitate competition between MVDDS, cable TV, DBS, and other
broadband video and data providers. Also, how would one 500 megahertz license serve to reduce technical,
design, and coordination burdens? We also seek comment on whether MVDDS, as a terrestrial operation,
requires the same amount of spectrum as all DBS operations and whether capacity needs for both video and
data applications require the full 500 megahertz in each licensed area. In addition, we seek comment on
whether other channeling plans, such as 250 megahertz blocks would promote the objectives of Section
309(j)(4)(CY* and the public interest.

d. Permissible Operations for MVDDS

289. Based on the record in this proceeding and the First Ré&expect that the 12.2-12.7

GHz band will likely be used for the delivery of video services as well as one-way high speed data (non-
video) services® For two-way services, licensees could find spectrum in other bands or use telephone
lines or other means for the return path. Thus, consistent with our general policies of flexible spectrum
use, we seek comment on whether MVDDS licensees should be authorized to use spectrum in the 12.2-12.7
GHz band for fixed one-way direct-to-home/business video and data services. Additionally, we propose to
preclude mobile and aeronautical operations because of the interference problems they would cause to DBS
and the complication of the NGSO allocation. At this juncture, we do not know precisely the types of other
services, in addition to video services, that new MVDDS licensees will seek to provide. We envision that
MVDDS licensees will have substantial flexibility and a variety of options for using the spectrum to meet
market demands within the confines of the technical sharing rules. For example, using Northpoint-type
technology, th&00 megahertz of spectrum in the 12.2-12.7 GHz band can provide approximately 96 video
channels without advanced compression techniques with other capacity usable for other services such as

> See First R&OTY 213-218.
547 C.F.R. § 21.901

%80 Northpoint August 29, 2006x parteletter at 3-4.See alsoBroadwave USA March 23, 20@X
parte letter to Julie P. Knapp, Chief, Policy and Rules Division, at 1-2.

81 See suprd 286.

*®25ee, e.g., First R&ONY 212-217.
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Internet servicé”® We seek comment on whether this use is the most efficient use of the 12.2-12.7 GHz

spectrum, or whether other technologies exist or can be designed to allow MVDDS to provide similar

services. Therefore, we propose flexible rules that will encourage the widest variety of services within the
technical constraints of our Rules. Consistent with this approach, we invite comment on other possible
uses of this frequency band.

290. Our proposed rules also promote Congress’ mandate “to make a determination regarding
licenses or other authorizations for facilities that will utilize, for delivering local broadcast television station
signals to satellite television subscribers in unserved and underserved local television markets, spectrum
otherwise allocated to commercial us&€.” For example, if we use DMA markets for service areas, each
terrestrial licensee in the 211 marketdl Wwave the capacity to provide all local television channels,
whereas a DBS satellite system with one Continental United States footprint, does not have the capacity to
retransmit all of the local channels nationwide. We wish to minimize regulatory barriers and costs of
operation to usher service, most notably the transmission of local broadcast signals into unserved and
underserved markets. We seek comment on ways to ensure that MVDDS licensees provide service to such
markets.

291. We also propose to modify Part 101 of our Rules to the extent necessary so that MVDDS
licensees may provide flexible service. We seek comment on changes to our existing Part 101 rules that
might be useful or necessary for MVDDS licensees in the 12.2-12.7 GHz band. We believe that modifying
certain Part 101 provisions to accommodate the MVDDS service is in the public interest because such
action will contribute to technological and service innovation, encourage robust competition in the
telecommunications service markets, and help provide local broadcast signals to unserved or underserved
areas, pursuant to Congress’ mandate. We also seek comment on whether any Part 21 service rule should
apply to MVDDS.

e. Must-Carry Rules

292. We note that the new MVDDS is in many ways comparable to, and may be competing
with, MVPDs, such as cable operators and DBS. Although the Communications Act does not make
specific reference to MVDDS, we seek comment on the applicability to MVDDS providers of certain
requirements that apply to MVPDs. For example, should the Commission’s closed captioning, video
description and navigation devices rules apply to MVDIS8hould the network nonduplication,
syndicated exclusivity and sports blackout rules apply to MVDDS carriage of broadcast prografiming?
Should we require MVDDS to provide access to alternative commercial providers in the same way that
cable systems are required, pursuant to leased access requirémeftiftionally, should we require
MVDDS to obtain retransmission consent for carriage of broadcast television stations, just as cable, DBS,
and Multichannel Multipoint Distribution Services (“MMDS”) are required to°8oan contrast, there

*83 SeeOpposition to Application of DIRECTV, Inc. for Expedited Review and Request for Immediate

Suspension of Testing at 7-8 (filed Jul. 9, 1999) (regarding experimental special temporary authorization, File
No. 0094-EX-ST-1999, Call Sign WAMY).

%84 Section 2002(a) of the Rural Local Broadcast Signal Act.

% See47 C.F.R. §§ 76.606 (closed captioning), 76.1200 et seq. (competitive availability of navigation

devices).
8¢ 5ee47 C.F.R. 88 76.92 - 76.163, 76.67.
8" See47 C.F.R. § 76.701.

% See47 U.S.C. § 325(b) (retransmission consent required MR Ds).
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does not appear to be a statutory basis for requiring mandatory carriage of all local broadcast’signals.
We seek comment on whether to require licensees to provide all local television channels to every
subscriber within each individual service area. We also seek comment on what, if any, must-carry
obligations should be imposed on MVDDS licensées.

f. Treatment of Incumbent Licensees

293. Presently, incumbent public safety and commercial POFS and DBS operations are
authorized in the 12.2-12.7 GHz band. In tandem with our proposal to permit the entry of MVDDS
operations in the 12.2-12.7 GHz band on a non-harmful interference basis to DBS operations, we must
assess the impact of new MVDDS systems on the POFS incumbents in this spectrum. Previously, the
Commission recognized the potential for interference between the POFS and DBS systems sharing the
12.2-12.7 GHz band" and instructed the incumbent POFS licensees to either operate on a secondary basis
to DBS operations in the 12.2-12.7 GHz band, or to relocate their operations to other available frequency
bands or alternative faciliti€s’

294. Although many incumbent POFS licensees chose to relocate their operations to other
frequency bands or alternative facilities, 0200 POFS licensees remain in the 12.2-12.7 GHz band. The
Rural Local Broadcast Signal Act mandates that we ensure that no facility licensed or authorized to deliver
local broadcast television signals as set forth in the Act, causes harmful interference to the primary users of
that spectrum or to public safety spectrum UeAs a result of this statutory language, we believe that
only incumbent commercial POFS licensees should be required to protect new MVDDS and NGSO FSS
licensees in the 12.2-12.7 GHz band from harmful interference. Under this proposal, MVDDS and NGSO
FSS licenseesillvbe required to protect incumbeptiblic safety POFS licensees. We emphasize that this
proposal would not relieve any POFS and MVDDS licensees of their obligation to protect DBS operations
in the 12.2-12.7 GHz frequency band. We believe these proposals further the public interest as they are
consistent with the statutory language and Congressional intent. We seek comment on this tentative
conclusion.

%9 See47 U.S.C. §§ 338 (“must carry” for DBS); 534 (cable “must carry” of commercial stations), and
535 (cable “must carry” of noncommercial educational stations). There is no comparable statutory requirement
for MDS, MMDS, or LMDS or for MVPDs in general.

%9 seeMultichannel Video and Cable Television Service Rules, Subpart D (Carriage of Television

Broadcast Signals), 47 C.F.R. 88 76.51-76.70.

91 Seelnquiry into the Development of Regulatory Policy in Regard to Direct Broadcast Satellites for

the Period Following the 1983 Regional Administrative Radio Conference, Gen. Docket No. &&p63,and
Order, 90 FCC 2d 676 (1982).

*921d. See alsonitiation of Direct Broadcast Satellite Service — Effect on 12 GHz Terrestrial Point-to-

Point Licensees in the Private Operational Fixed Radio SeRit#ic Notice 10 FCC Rcd 1211 (1994). The
Commission indicated that in the event that DBS service experiences interference from terrestrial point-to-point
operations, it is the sole responsibility of terrestrial licensees to eliminate such interference immediately.

%93 geeAct of Nov. 29, 1999, Pub. L. 106-113, 113 Stat. 1501, 1537.
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2. Application, Licensing and Processing Rules
a. Regulatory Status

295. In this Further NPRM we seek comment on an appropriate licensing framework for
implementing MVDDS in the 12.2-12.7 GHz band. In particular, we seek comment on whether we should
allow an MVDDS licensee to use this spectrum for distribution of video programming and data services,
and note that we previously indicated that a licensee may use other spectrum or telephone lines to provide
the return line for two-way servic&%. We do not envision MVDDS as a common carrier sefiaeor do
we envision that MVDDS licensees will provide switched voice and data setVic¥#ge note that local
cable companies and DBS operators provide their services on a non-common carrier basis. We seek
comment on whether to limit the scope of MVDDS operations to the provision of service on a hon-common
carrier basis.

b. License Eligibility

296. Our overall goal in assessing the need to restrict the opportunity of any class of service
provider to obtain and use spectrum to provide communications services has been to determine whether the
restriction is a necessary step in ensuring that consumers will receive efficient communications services at
reasonable charg@¥. Because we are of the view that competitive markets are the most direct and reliable
means for ensuring that consumers receive the benefits described in the Communications Act, we have
evaluated the need for spectrum licensing restrictions in terms of whether the restrictions are necessary to
promote competition in the telecommunications marketplace and whether these restrictions are otherwise
consistent with our obligation to promote the public intefést.

94 See supraf 289.

*® See47 U.S.C. § 153(10), 47 C.F.R. § 32.9000. A common carrier is “any person engaged as a
common carrier for hire, in interstate or foreign communication by wire or radio or in interstate or foreign radio
transmission of energy, except where reference is made to common carriers not subject to this ACT; but a person
engaged in radio broadcasting shall not, insofar as such person is so engaged, be deemed a common carrier.”

*% video programming service will be treated as a non-common carrier seBéedVDS Second

Report and Orderl2 FCC Rcd at 12639-41, |1 213-15; Rule Making to Amend Parts 1, 2, 21, and 25 of the
Commission's Rules to Redesignate the 27.5-29.5 GHz Frequency Band, to Establish Rules and Policies for Local
Multipoint Distribution Service and for Fixed Satellite Services, CC Docket No. 92s2206nd Report and

Order, Order on Reconsideration and Fifth Notice of Proposed Rule Makix§CC Rcd 12545, 1 213 (1997)

(LMDS Second R&D Thus, any applicant intending to provide a video programming service would

appropriately indicate a choice of non-common carrier regulatory status. We note that in other services we
adopted a more flexible approach wherein an applicant may elect common carrier status and/or non-common
carrier status under its authorization. For instance, in ti23 proceeding, we pmiitted licensees to operate
exclusively as a common carrier or non-common carrier or to provide services on bothSesseMDS Second

R&O, 12 FCC Rcd 12545, 11 245-251. Similarly, in the 39 GHzqmding, we adopted a flexible approach

where we permitted licensees to service as either a common carrier or a private licensee, permitting licensees that
selected to provide common carrier service to private service asSeelRmendment of the Commission's Rules
Regarding the 37.0-38.6 GHz and 38.6-40.0 GHz Bands, ET Docket No. 9B€f&8t and Order and Second

Notice of Proposed Rule Making2 FCC Rcd 18600, 18636 (1993p(GHz R&Q.

9" See47 U.S.C. § 151.

%8 Cf., e.g.Implementation of Sections 3(n) and 332 of the Communications Act — Regulatory

Treatment of Mobile Services, GN Docket No. 93-258¢ond Report and Orded FCC Rcd 1411, 1420 1 19
(CMRS Second Report and OrfléSuccess in the marketplace. . . should be driven by technological innovation,
(continued....)
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297. When Congress granted the Commission authority in Se8@i8fj) to auction spectrum
licenses, it acknowledged our authority "to [specify] eligibility and other characteristics of such li¢&hses."
Moreover, Section 309(j)(3) specifically directs that we exercise that authority so as to "promot[e] . . .
economic opportunity and competition . . . by avoiding excessive concentration of licenses and by
disseminating licenses among a wide variety of applicdfits.Congress also emphasized this pro-
competitive policy in Section 257, in which it articulated a "national policy" in favor of "vigorarsstc
competition" and the elimination of barriers to market entry by a new generation of telecommunications

providers>”

298. Toward that end, the Commission has created a standard for determining whether an
eligibility restriction is warranted for certain servié&s. Specifically, this standard demands that this
regulatory restriction be imposed on MVDDS only when there is a significant likelihood of substantial
harm to competition in specific markets and when the restriction will be effective in eliminating that
harm®® This standard involves much more than examining market power. In addition, the test entails
examining other relevant market facts and circumstances: economic incentives, entry barriers, and potential
competition’® We believe that this approach is appropriate here because it comports with our statutory
guidance as discussed above. We seek comment on whether there is a significant likelihood that incumbent
cable operators and DBS firms may substantially harm competition by acquiring MVDDS licenses. Based
on our initial preliminary analysis, incumbent local cable operators and existing DBS service providers
may have both the ability and incentive to acquire MVDDS licenses in order to anti-competitively foreclose
entry by a new MVPD competitor. MVDDS licensees will likely be entrants into MVPD markets. While
competitive choices continue to develop in these markets, local franchised cable television operators
generally continue to hold dominant market shares. Roughly 82% of MVPD households are served by
cable companie¥’ In addition, much of the growth in competition is due to the two DBS operators.
(Continued from previous page}
service quality, competition-based pricing decisions, and responsiveness to consumer needs — and not by
strategies in the regulatory arena.”).

*95ee47 U.S.C. § 309()(3).

%% Our use of that authority to “place restrictions on the bidding process in order to ensure that a wide

variety of applicants are able to meaningfully participate” in the market for the service being auctioned has been
upheld by the courtsCincinnati Bell Tel. Co. v. FC(9 F.3d 752, 761-762f6Cir. 1995) Cincinnati Bel).

%l See47 U.S.C. § 257. Section 257 directs the Commission to identify and eliminate, “by regulations

pursuant to its authority under this [Act] . . . market entry barriers for entrepreneurs and other small businesses
in the provision and ownership of telecommunications services and information services.”

%2 5ee, i.e.39 GHz R&Q 12 FCC Red 18600, 18619; Rule Making to Amend Parts 1, 2, 21, and 25 of
the Commission's Rules to Redesignate the 27.5-29.5 GHz Frequency Band, to Reallocate the 29.5-30.0 GHz
Frequency Band, to Establish Rules and Policies for Local Multipoint Distribution Service and for Fixed Satellite
Services, Hyperion Communications Long Haul, L.P., Application for Expedited Review, CC Docket No. 92-927,
Third Report and Order and Memorandum Opinion and Qr@érFCC Rcd 11857 (2000).

9% See39 GHz R&Q 12 FCC Rcdat 186109.

%4 |n the Matter of Rule Making to Amend Parts 1, 2, 21, and 25 of the Commission's Rules to

Redesignate the 27.5-29.5 GHz Frequency Band, to Reallocate the 29.5-30.0 GHz Frequency Band, to Establish
Rules and Policies for Local Multipoint Distribution Service and for Fixed Satellite SerVited,Order on
ReconsiderationCC Docket No. 92-297, 13 FCC Rcd 4856, 4861 7, 4863 1 12 (1998).

%95 SeeAnnual Assessment of theaus of Competition in Markets for the Delivery of Video

ProgrammingSixth Annual ReporCS Docket No. 99-230, 15 FCC Rcd 978, 981-987, and Table C-1,
Appendix C at C-1, Appendix D (200®ikth Cable Competition Rephprt
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Together they serve roughly 12% of MVPD households. Other providers are typically fringe
competitors”® The incumbent cable companies in most markets will have an incentive to acquire the in-
region MVDDS license in order to prevent a fourth significant provider from emerging. These incumbent
cable companies possess very large market shares and would find it rational to foreclose or at least delay
the emergence of new firms that might drive prices down or otherwise increase MVPD competition. While
the market share of the DBS firms is far smaller, we have seen fast growth of DBS, and their current
subscriber totals may understate their competitive importance. Thus, the incentives facing the DBS firms
may be similar to those facing the incumbent cable operators. These cable and DBS firms could also have
the financial ability to carry out such competition-precluding behd&Viotn contrast, other MVPD, such

as MDS and “private cable” operators, may lack significant market power and the financial wherewithal,
and thus possess relatively little incentive and ability to anticompetitively acquire an MVDDS license in the
region of their current operations. We seek comment on this analysis.

299. We note further that in most geographic markets the rivalry among MVPDs does not
appear to adequately make these markets competitive currently. On the other hand, if such rivalry were
sufficient, these firms would have nothing to gain from precluding additional entry. While we have found
relatively few MVPD markets to be “effectively competitive” pursuant to Section 623(l) of tH&" fuere
are markets where effective competition has been found, or is developing. Thus, where we have found (or
find) “effective competition” to be present, we would not restrict either the incumbent cable operator or the
DBS operators from acquiring the MVDDS license. Accordingly, we seek comment on whether to restrict
cable service operators from acquiring an attributable interest within their franchised cable service area,
unless such service area has been found by the Commission to be characterized by effective competition.
We also seek comment on whether to restrict DBS carriers or distributors from obtaining or investing in a

606
Id.

71d. We note that these current market conditions seem closely comparable to those in the wireless
telephony market at the time the Commission adopted its original broadband PCS licensing rules, which limited
in-region cellular licensees’ PCS spectrum holdin§sdn the Matter of Amendment of the Commission's
Rules to Establish New Personal Communications Sengeeand Report and OrdeBen Docket No. 90-314,
8 FCC Rcd 7700 (1993). We also note that the evidence from the mobile voice marketplace is that the more
competitive structure has resulted in public benefits such as lower prices, on average, and improved quality and
variety of service See In The Matter of Implementation of Section 6002(B) of the Omnibus Budget
Reconciliation Act of 1993, Annual Report and Analysis of Competitive Market Conditions With Respect to
Commercial Mobile Services, Fifth Repdtd FCC Rcd 17660 (20Q0)

% See47 U.S.C. § 543(l). Section 623(1) of the Communication’s Act defines “effective competition”

as: A) fewer than 30 percent of the households in the franchise area subscribe to the cable service of a cable
system; B) the franchise area is served by a minimum of two unaffiliated multichannel video programming
distributors each of which offers comparable video programming to at least 50 percent of the households in the
franchise area and the number of households subscribing to programming services offered by multichannel video
programming distributors other than the largest multichannel video programming distrilnged®%5 percent

of the households in the franchise area; C) a multichannel video programming distributor operated by the
franchising authority for than franchise area offers video programming to at least 50 percent of the households in
that franchise area; or D) a local exchange carrier or its affiliate (or any multichannel video programming
distributor using the facilities of such carrier or its affiliate) offers video programming services directly to
subscribers by any means (other than direct-to-home satellite services) in the franchise area of an unaffiliated
cable operator which is providing cable service in that franchise area, but only if the video programming services
so offered in that area are comparable to the video programming services provided by the unaffiliated cable
operator in that area.
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MVDDS license’® We also seek comment on whether any alleged harm to competition would be
substantial in specific markets and whether such a restriction will be effective in eliminating that harm. On
the other hand, we also seek comment on whether there would be any public interest benefits to providing
for open (or partially open) eligibility for MVDDS licenses. For example, we note that Northpoint's
Petition for Rule Making argued that Northpoint’s technology will “enable DBS providers to compete more
effectively against cable,” “add value to DBS and promote localism by curing the local television signal
problem,” and “provide DBS providers a method to deliver Noncommercial Broadcasting SefVices.”
Northpoint also proposed that both DBS licensees and their affiliates be eligible for terrestrial DBS
authorizations “in order to facilitate arrangements whereby DBS providers could engage in equity sharing
arrangements with local broadcasters or other entities willing to construct facilities for terrestrial DBS
signal carriage®' What public interest benefits, if any, would accrue if incumbent cable operators were
permitted to acquire or invest in MVDDS licenses?

C. Foreign Ownership Restrictions

300. Certain foreign ownership and citizenship requirements are imposed in Sections 310(a)
and 310(b) of the Communications Act that restrict the issuance of licenses to certain apflicains.
statutory provisions are implemented in Section 101.7 of our RileSpecifically, Section 101.7(a)
prohibits the grant of any license to a foreign government or its represefitat&ection 101.7(b) of our
Rules prohibits the grant of any common carrier license to individuals who do not meet the citizenship
requirements listed in the rui&. We propose that MVDDS licensees be subject to Section 101.7 of our
Rules, which closely tracks the language of Section 310 of the Communications Act. As with other
licenses granted pursuant to Section 310 of the Communications Act, we propose that these licenses would
be granted in accordance with the foreign ownership precedent set forth oreign Participation
Order and other relevant Commission precedént.

301. We propose that Universal Licensing System (“ULS”) forms and procedures contained in
the Commission's Rules will apply to MVDDS. In this connection, we expect MVDDS licensees to file

%99 We note that there are no current rules that prevent common ownership in DBS and other MPVD

services, including cable and MDS, but we have imposed restrictions in DBS auctions and the U.S. Department
of Justice has prevented common cable and DBS ownership in oneéSeshe the Matter of Revision of Rules

and Policies for the Direct Broadcast ServRReport and OrderlB Docket No. 95-168, 11 FCC Rcd 9712
(1995);U.S. v. Primestar Partners, L,PL40 L. Ed.2d. 180 (S.D.N.Y. 1994).

%10 seeNorthpoint Petition for Rule Making at 5-13.
°|d. at 20-21.

®125ee47 U.S.C. § 310(a)-(b).

*®See47 C.F.R. § 101.7.

®14See47 C.F.R. § 101.7(a).

®1°See47 C.F.R. § 101.7(b).

%16 SeeRules and Policies on Foreign Participation in the U.S. Telecommunications Market, IB Docket

No. 97-142, Market Entry and Regulation of Foreign-Affiliated Entities, IB Docket No. 9B&rt and Order
and Order on Reconsideratiph2 FCC Rcd 23891, 23951-52, 1 144 (19%0r¢ign Participation Ordey,

Rules and Policies on Foreign Participation in the U.S. Telecommunications Market, IB Docket No. 97-142
Order on Reconsideratioi5 FCC Rcd 18158 (2000).
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appropriate documentation whenever there are changes to foreign ownership information, as well as other
legal and financial qualifications. We request comment on these proposals.

d. License Term and Renewal Expectancy

302. We seek comment on whether to license MVDDS for a term of ten years, beginning on the
date of the initial authorization grant. We note that a ten-year license term is consistent with the license
terms in other wireless services.Congress has signaled a strong interest in quickly deploying local
broadcast programming service to unserved and underserved areas and we believe that a ten-year license
term would offer sufficient time and flexibility for licensees to establish systems and to deploy valuable
services to the publit?

303. We also seek comment on providing a renewal expectancy similar to that afforded to 24
GHz and 39 GHz license®S. We seek comment on whether a renewal expectancy based on the
substantial service requirement will offer licensees the most flexibility as they determine how best to deploy
service. We define substantial service as “a service that is sound, favorable, and substantially above a level
of mediocre service which might minimally warrant reneW&l.In order to determine whether a licensee
has provided substantial service upon renewal, we propose to consider factors such as: a) whether the
licensee’s operations service niche markets or focus on serving populations outside of areas serviced by
other licensees; b) whether the licensee’s operations serve populations with limited access to
communications services; and ¢) a demonstration of service to a significant portion of the population or
land area of the licensed aféa.As a result of the flexibility that this standard affords, we have, in past
proceedings, provided safe harbor examples to provide guidance to licensees in meeting this requirement.
Therefore, we seek comment on safe harbor examples for MVDDS. Maoreover, we propose to assess the
substantial service showing on a case-by-case basis. In addition, we seek comment on whether to require a
more aggressive approach such as a five-year build out.

304. We propose that upon license renewal, the application of an MVDDS licensee must
include the following showings (at a minimum) in order to request a renewal expectancy: (1) a coverage
map depicting the served and unserved areas; (2) a corresponding description of current service in terms of
geographic coverage and population served or links installed in the served areas, including a description of
how the licensee has complied with the substantial service requirement; and (3) copies of any Commission
Orders finding the licensee to have violated the Communications Act or any Commission rule or policy and

%17 SeeL MDS Second Report and Ordég FCC Recd 125489 GHz R&Q 12 FCC Rcd 18600 (1997);
Amendment of Part 95 of the Commission's Rules to Provide Regulatory Flexibility in the 218-219 MHz Service,
WT Docket No. 98-169Report and Order and Memorandum Opinion and OrdérFCC Rcd 1497 (1999);
Amendment of the Commission's Rules Regarding Multiple Address SyRepait and OrderWT Docket No.
97-81, 15 FCC Rcd 11956 (200@% GHz Report and Ordel5 FCC Rcd 16934.

%18 SeeRural Local Broadcast Signal Act of 1999, Pub. L. 106-113, 113 Stat. 1501, 1537.
%19 See 24 GHz Report and Orddb FCC Red 16934.

20 5ee47 C.F.R. § 22.940(a)(1)(i)See also LMDS Second Report and Ord@rFCC Rcd 12545,
12660; Amendment of the Commission's Rules to Establish Part 27, the Wireless Communications Service, GN
Docket No. 96-228Report and Orderl2 FCC Rcd 10785, 10843-10844 (199XJS Report and Ordgr
Amendment of Part 95 of the Commission's Rules to Provide Regulatory Flexibility in the 218-219 MHz Service,
WT Docket No. 98-169Report and Order and Memorandum Opinion and OrdérFCC Rcd 1497, 1537-38
(1999); MAS Report and Ordefl5 FCC Rcd 11956 (2000).

%21 g5ee, i.e., 24 GHz Report and Ordés FCC Red 16934.
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a list of any pending proceedings that relate to any matter described by the requirements for the renewal
expectancy”> We seek comment on these proposals, and ask whether alternate showings would more
accurately guide a Commission decision on license renewal.

e. Partitioning and Disaggregation

305. Partitioning. We propose to allow MVDDS operators to partition their geographic
service area¥’ One of the main goals of the reallocation of spectrum in the 12.2-12.7 GHz band is to
further Congress’ mandate “to make a determination regarding licenses or other authorizations for facilities
that will utilize, for delivering local broadcast television station signals to satellite television subscribers in
unserved and underserved local television markets, spectrum otherwise allocated to commef&ial use.”
Thus, in keeping with this mandate, we believe that partitioning encourages spectrum efficiency and will
enable additional licensees to respond to market demands for services and/or spectrum in unserved and
underserved areas. We request comment on this issue. We also seek comment on what additional
information parties should be required to file in conjunction with the partitioning process.

306. Disaggregation. Furthermore, we seek comment on possible market incentives for
disaggregating spectrum in the 12.2-12.7 GHz B&nhdwe realize that disaggregation may potentially
cause complications involving interference. However, if the spectrum is developed in the manner in which
we currently envision, we believe that such interference will be minimal. Because we do not intend to
broaden the interference rights of parties, we propose to hold all terrestrial parties that are a possible source
for interference responsible for rectifying the problem should complications arise as a result of spectrum
disaggregation. We also seek comment on what additional information parties should be required to file in
conjunction with the disaggregation process. In addition, we seek comment on whether the implementation
of alternative policies would be more appropriate for this service. On the other hand, we acknowledge that
identifying a source of interference becomes more challenging by allowing disaggregation and seek
comment on whether we should place a five-year prohibition on disaggregation, or prohibit disaggregation
altogether in the 12.2-12.7 GHz band.

f. Annual Report

307. Consistent with other MVPDs, we propose that each MVDDS licensee should file with the
Commission two copies of a report no later than March 1 of each year for the preceding calendar year,
which must include the following: (a) name and address of licensee; (b) station(s) call letters and primary
geographic service area(s); and (c) the following statistical information for the licensee’s station (and each
channel thereof): (i) the total number of separate subscribers served during the calendar year; (ii) the total
hours of transmission service rendered during the calendar year to all subscribers; (iii) the total hours of
transmission service rendered during the calendar year involving the transmission of local broadcast
signals; and (iv) a list of each period of time during the calendar year in which the station rendered no

%22 Cf. 47 C.F.R. §8 22.940(a)(2)(i)-(iv).

%23 «partitioning” is the assignment of geographic portions of a license along geopolitical or other

boundaries.

624 SeeSection 2002(a) of the Rural Local Broadcast Signal Act.

%% «Disaggregation” is the assignment of discrete portions or “blocks” of spectrum licensed to a

geographic licensee or qualifying entity. Disaggregation allows for multiple transmitters in the same area
operated by different companies (thus the possibility of harmful interference increases). With partitioning, one
company operates in a licensed area.
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service as authorized, if the time period was a consecutive period longer than forty-eigfif’ haMes.
believe that the information compiled in this report will assist us in analyzing trends and competition in the
marketplace.

g. Licensing and Coordination of MVDDS Stations

308. Although the low power and directionality of MVDDS systems minimizes interference, we
anticipate that 12.2-12.7 GHz terrestrial licensees in adjacent service areas will have concerns about
interference. Because of our decision to allow licensees to have flexibility in selecting and deploying
equipment, we do not believe that universal sharing criteria can be developed between adjacent licensees.
Therefore, because of the advent of this new service and the variable and unique nature of individual
MVDDS systems, geographical climate and terrain, we propose to require adjacent licensees to develop
their own sharing and protection agreements based on the design and architecture of their systems, in order
to ensure that no harmful interference occurs between adjacent service areas. This approach is similar to
the approach we took in the 24 GHz proceetfihgiVe seek comment on this proposal.

h. Canadian and Mexican Coordination

309. Section 2.301 of our Rules requires stations using radio frequencies to identify their
transmissions with a view to eliminate harmful interference and generally enforce applicable radio treaties,
conventions, regulations, arrangements, and agreeffiertsthis time, international coordination between
and among the United States, Mexico and Canada concerning the reallocation of this spectrum is not
complete. We propose to adopt certain interim requirements for terrestrial licenses along these borders, and
provide that these licensees will be subject to the provisions contained within future agreements between
and among the three countries.

310. We propose to grant conditional licenses to United States MVDDS systems within fifty-six
km (thirty-five miles) of the Canadian and Mexican borders, until final international agreements are signed.
These systems may not cause harmful interference to stations in Canada or Mexico. In addition, we note
that further modification may be necessary in order to comply with future agreements with Canada and
Mexico regarding the use of this band. We seek comments on this proposal.

3. Technical Rules
a. Transmitter Power

311. In 1999, Northpoint demonstrated that it could provide service in the 12.2-12.7 GHz band
using an e.i.r.p. of 12.5 dBm at its test sites in Rosslyn, Virginia and Washington, D.C. With a view
toward simplifying coordination and reducing potential interference, we propose to limit urban area e.i.r.p.
to 12.5 dBm, with two exceptions: (1) those MVDDS systems with service areas containing mountain
ridges that are over one kilometer from populated subscriber areas may use higher output power, provided
that the increase will not cause the system to exceed the “unavailability criteria” to be established in this
proceeding, and (2) those MVDDS systems located on tall manmade structures and natural formations that
are adjacent to bodies of water or other significant and clearly unpopulated areas, may use higher output
power, provided that the increase will not cause the system to exceed the same “unavailability criteria.”

% See, e.947 C.F.R. § 21.911 (“Annual Reports” for MDS).
%27 24 GHz Report and Ordef{ 65-67.

28 See47 C.F.R. § 2.301.
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312. We find that the C/I (such as 18 dB at each DBS subscriber unit) and power flux densities
(an amount not to be exceeded at any DBS subscriber unit) fluctuate too much from area to area to be used
as acceptable standards for the entire United States. Therefore, as discussed above, we seek comment on
protection criteria options regarding an amount of yearly increased outage for each DBS system, instead of
considering the variable conditions for power flux densities or C/I ratios in each different area of the United
States. We seek comment on this issue.

b. RF Safety

313. Although we propose to limit power in the terrestrial use of the 12.2-12.7 GHz band in
urban areas, we do not propose to set limits for the excepted areas on tall manmade structures and natural
formations adjacent to bodies of water or unpopulated areas. Therefore, we propose that those stations
with output powers that equal or exceed 1640 watts e.i.ilpbevsubject to the routine environmental
evaluation rules for radiation hazards, as set forth in Section 1.1307 of ouf’Rus.seek comment on
this proposal.

C. Quiet Zone Protection

314. We tentatively conclude to require MVDDS operators to comply with the quiet radio zone
criteria set forth in Part 1 of our Rul®8. As such, we propose that stations authorized by competitive
bidding must receive approvals from the relevant quiet zone before commencing operations. We seek
comment on these proposals.

d. Antennas

315. We propose to require antennas deployed to receive MVDDS services to be technically
similar to home DBS antennas and have a minimum unidirectional gain of 34 dBi. With regard to
transmitting antennas, we propose that such antennas not be required to meet the antenna standards
specified in Section 101.115 of our Rules, because they may be sectored and not unidirectional antennas.
Thus, we propose to require MVDDS transmitting antennas to (1) meet the marking and lighting
requirements under Part 17 of our RUfésand (2) generally point southward. The terrestrial licensee of
each service area must take into consideration that the DBS satellite receive antennas in the United States
generally point southward. In order to minimize harmful interference to DBS satellite dishes, MVDDS
licensees must determine for each area of the country, the “look angles” of all DBS antennas to determine
appropriate angles that do not place high concentrations of interfering power into DBS atiterxs.
discussed above, we propose to require MVDDS licensees to mitigate any interference beyond that deemed
to be permissible caused by their transmitters into the DBS anf&finas.

316. In addition, the Over-the-Air Reception Devices Rule (“OTARD”) will probably apply to
the MVDDS antennas at subscribers’ homes or offitesMVDDS antennas will be used to provide

°2°See47 C.F.R. § 1.1307.

*%See47 C.F.R. § 1.924.

%31 See47 C.F.R. Part 17, Subpart C.
%32 A “look angle” is the elevation angle and azimuth of the antenna pointing at the satellite.

%33 See supraf 272.

634 See47 C.F.R. § 1.4000.
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wireless services, and therefore, we seek comment on whether to amend or clarify the current OTARD rule
to cover MVDDS just as MMDS and LMDS are covef&d.

e. Transmitting Equipment

317. We propose to amend either Section 101.139 or Section 21.120 of our Rules to require
verification of all MVDDS transmitters in the 12.2-12.7 GHz band. We also propose to require MVDDS
transmitters with digital modulation and operating bandwidth of 500 megahertz to provide as many video
and data channels as possible. We do not believe that MVDDS transmitters should be required to meet the
efficiency standards in Section 101.141 of our Rifebecause terrestrial licensees will, by necessity,
utilize the most efficient technology available. In addition, we propose to require all MVDDS stations to
meet the digital emission mask, set forth in Section 101.111(a)(2) of our’Bulesrther, we propose to
retain the frequency tolerance standard of 0.005% in Section 101.107 of ou*Rakemnging the
maximum bandwidth in Section 101.109 of our Rules to reflect a value of 500 megahertz for MVDDS
system$> As such, the value of 500 megahertit aiso be the value for B in the equation for determining
the emission mask, set forth in Section 101.111(a)(2) of our Rliles.

4. Pending Applications

318. Background As stated earlier, on January 8, 1999, Northpoint filed waiver requests and
applications for licenses for terrestrial use of the 12.2-12.7 GHz band, in responskudiied Cut-Off
Notice® Northpoint requests waivers of Sections 101.105, 101.107, 101.109, 101.111, 101.115,
101.139 and 101.603 of our Rules, and any other fixed microwave radio service rules necessary to permit
the Commission to process its applications to deploy sefvicélorthpoint asserts that its proposed
service will be on a secondary, non-interfering basis to DBS services and on a co-primary basis with any
new FSS entering the subject frequency BAhdOn March 11, 1999, the Bureau sought comment on

%35 We note that we recently expanded OTARD to apply to fixed wireless services when the antenna is

otherwise within the scope of OTARDSeePromotion of Competitive Networks in Local Telecommunications
Markets, Implementation of the Local Competition Provisions in the Telecommunications Act of Fi&96,
Report and Order and Further Notice of Proposed Rule Making in WT Docket No. 99-217, Fifth Report and Order
and Memorandum Opinion and Order in CC Docket No. 96-98, and Fourth Report and Order and Memorandum
Opinion and Order in CC Docket No. 883+CC 00-366 (rel. Oct. 25, 2000).

®% See 47 C.F.R. § 101.141.
®3"See47 C.F.R. § 101.11(a)(2).
*¥®¥See47 C.F.R. § 101.107.
*¥See47 C.F.R. § 101.109.
*YSee47.C.F.R. § 101.111(a)(2).

%41 See supraf 263. Note that on August 21, 2000, Pegasus filB@tiion to Dismiss or Denyhe

Northpoint applications arguing that the applicationcpealing is restricted as between Pegasus and Northpoint
and as such, Northpointesx partepresentations violated the Commissioass parterules. Thus, according to
Pegasus, the severity of tk& parteviolations warrants dismissal of the Northpoint applicatios®ePegasus
Petition to Dismiss or Deny (filed Aug. 21, 2000) at 5-11 (Pegasus Petit@®nlso47 C.F.R. 88§ 1.1202(b), (d);
1.1208(c)(1)()(C).

642
Id.

643
Id.
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Northpoint's request for waivéf: Requests for waiver of the Commission's Rules are subject, unless
otherwise provided, to treatment by the Commission as restricted proceediegspmtepurposes under

Section 1.1208 of our Rul&$. In this case, “because of the policy implications and the potential impact of

this proceeding on other proceedings, as well as, persons not parties to the waiver requests” the Bureau

decided to treat the matter as a permit-but-disclose proceeding uneemidee rules>*

319. Subsequently, on April 18, 2000, Pegasus filed a waiver request and application for
authority to provide terrestrial service in the 12.2-12.7 GHz band to deliver data transmission, Internet
services, and MVPD services. In its application, Pegasus indicates that its proposed services are not
contemplated by our current Rules and are analogous to fixed microwave séfvidsssuch, Pegasus
requests all waivers of the fixed microwave service rules necessary to allow processing of its agplication.

In its application, Pegasus maintains that its applications are mutually exclusive with those filed by
Northpoint. On August 14, 2000, the Bureau established a permit-but-dissigsarte status for the
Pegasus application.

320. On May 23, 2000, Northpoint filed otion to Dismisshe Pegasus applications arguing
that (1) procedurally, the subject applications were filed over a year after the cut-off deadline established
by the Ku Band Cut-Off Noticenithout requesting a waiver of the Commission’s cut-off rule; (2)
substantively, Pegasus lacks a credible public interest showing and adequate support for grant of the
requested waiver; and (3) Pegasus displays an anticompetitive spirit by filing its application at the time the
Commission was about to render a final deci§idriNorthpoint avers that this anticompetitive attempt on
the part of Pegasus, the largest independent distributor of DIRECTYV, will delay the licensing process. On
June 7, 2000, Pegasus filed a responsive pleading asserting that Northpoint's arguments hinge on the
mistaken premise that it missed an application cut-off deadline when, in fact, the Commission has not
established one; and that Northpoint’s unsupported assertion of abuse of process was not accompanied by
an affidavit specifying allegations of fact.

321. Finally, on August 25, 2000, SRL filed a waiver request and application to provide
terrestrial television broadcast, Internet and data services. The SRL application seeks authorization for

%44 pyblic Notice Wireless Telecommunications Bureau Seeks Comment on Broadwave Albany, L.L.C.,

et al. Requests for Waiver of Part 101 Rules, DA 99-494 (rel. March 11, 1999).

%4547 C.F.R. §1.1208.

%4 pyblic Notice Wireless Telecommunications Bureau Seeks Comment on Broadwave Albany, L.L.C.,

et al. Requests for Waiver of Part 101 Rules, DA 99-494 (rel. March 11, 1999%ae27 C.F.R. 88§ 1.1200(a),
1.1206.

®47|d. Public Notice Wireless Telecommunications Bureau Sets Permit-but-Disclose Status for PDC

Broadband Corporation Requests for Waiver, DA 00-1841 (rel. Aug. 14, 2000).

**8 Specifically, Pegasus sought waiver of 47 C.F.R. §§ 101.101, 101.105, 101.107, 101.111, 101.115.
101.139, 101.603.

®49 public Notice Wireless Telecommunications Bureau Sets Permit-but-Disclose Status for PDC
Broadband Corporation Requests for Waiver, DA 00-1841 (rel. Aug. 14, 2000).

%0 Northpoint Motion to Dismiss (filed May 23, 2000) (“Northpoint Motion") at 16.

651

Pegasus Opposition to Motion to Dismiss (filed June 7, 2000) ("Pegasus Opposition") at 6-13. On
June 19, 2000, Northpoint filed a Reply to Opposition ("Northpoint Reply").

121



Federal Communications Commission FCC 00-418

service in lllinois, Indiana, lowa, Michigan, Minnesota and Wisconsin. On September 20, 2000, the
Bureau established a permit-but-disclegepartestatus for the SRL applicatiSH.

322. Discussion As an initial matter, we note that none of the subject waiver requests and
applications submitted to date have been formally accepted for filing. If we decide to grant any of these
waiver requests and accept any of these applications, we would need to determine how they should be
processed.

323. Northpoint application. Northpoint argues that its application should be granted without
an auction because it is not mutually exclusive with any other applic&tigkecording to Northpoint, we
gave adequate notice that we would consider terrestrial use of the 12.2-12.7 GHz bai&B HRRM
and that théku Band Cut-Off Noticshould be construed as inviting applications for any purposed new
service in that band, terrestrial or satelffife. Thus, Northpoint contends that parties intending terrestrial
use of these frequencies were required to file within the announced RES@ndow, and no other party
seeking to provide terrestrial services besides itself filed an application within the Wifiddovthpoint
also aversc?tsrgat it has demonstrated that its technology is not mutually exclusive with the NGSO applicants
in the band:

324. Northpoint also argues that in order to promote the type of satellite-terrestrial sharing
arrangement they have proposed, the two services must be licensed in the same manner simultaneously.
According to Northpoint, this arrangement would enable them to effectively negotiate spectrum capacity
with the satellite applicants and to facilitate negotiations concerning interference. In this connection,
Northpoint sets forth an equity argument explaining that it would be extremely unfair if other terrestrial
applicants were allowed to share in the “interference budget” that Northpoint has already negotiated with
NGSO applicant®’ Northpoint argues that granting 12.2-12.7 GHz band satellite applications while
submitting terrestrial applications to auction would severely prejudice Northpoint and deny it the ability to
effectively negotiate spectrum capacity with satellite applicihtsrinally, Northpoint contends that a
number of public interest factors would be advanced by granting the applications, including the promotion
of spectrum efficiency, prompt service to the public, greater competition for cable television and DBS
systems, and delivery of advanced services to rural and other underserved areas.

652 See Wireless Telecommunications Bureau Sets Permit-But-Disclose Status for Satellite Receivers

Ltd. Requests For Waiver of Part 101 Rulésé No. 00-2134 (released September 20, 2000).

%33 Ex ParteSubmission of Northpoint (filed Aug. 29, 2000) ("Northpdix ParteSubmission”pt 2.

%54 NorthpointEx ParteSubmission at 4-10.

%% See id.; see alsorthpoint Motion to Dismiss PDC Broadband Corporation Application to Provide

Terrestrial Services in the 12.2-12.7 GHz Band (May 23, 2000) at 7-12. ("Northpoint Motion to Dismiss"). We
note that Northpoint's argument that its application is not mutually exclusive with any other assumes that mutual
exclusivity may exist between applications for different services.

%%¢ NorthpointEx ParteSubmission at 12-16.

®571d. at 12-15. Northpoint states that an “interference budget” is the amount of additional noise that
Northpoint may generate in addition to the interference caushiGBY operators, without causing unacceptable
interference to incumbent DBS operators.

58 |d. at 10-11.
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325. We seek comment on the disposition of Northpoint’'s waiver request and application.
Specifically, we request that commenters address the merits of Northpoint's arguments that its applications
should be accepted for filing and granted. We specifically seek comment on whethg8StiPRMand
the Ku Band Cut-Off Noticegave adequate notice to all parties interested in filing applications for
terrestrial use of the 12.2-12.7 GHz band, whether Northpoint’'s application should be accepted for filing,
and whether it is mutually exclusive with any other applications. Based on Northpoint's request for 500
megahertz of spectrum nationwide, grant of its request would mean that it would be the sole provider of
terrestrial MVDDS in the 12.2-12.7 GHz band. We seek comment on the advantages and disadvantages
associated with grant of Northpoint’s request.

326. We note that Northpoint also contends that the Open-Market Reorganization for the
Betterment of International Telecommunications Act (“Orbit Act”) expressly prohibits the Commission
from auctioning any spectrum used for global satellite communications services and that this prohibition
extends to all other services that use such spectrum, including terrestrial mictweve.do not agree
with Northpoint’s construction of the Orbit Act, because the statute does not prohibit the Commission from
auctioning licenses for non-satellite servit8s. Thus, where we establish a terrestrial service, as we
propose to do here, the Orbit Act is not a bar to auctioning licenses to provide that service merely because
the terrestrial service operates on the same frequencies as a satellite service. We note that the 24 GHz band
is allocated for terrestrial fixed services and satellite services, and we recyted rules for awarding
licenses for terrestrial fixed service in that band by competitive bidtingerrestrial services and satellite
services also share the 39 GHz band, and we have auctioned terrestrial fixed service licenses in that
band®®* We have also substituted the 3650-3700 MHz band, in which the fixditesatzvice operates,
for spectrum that must be auctioned pursuant to the Balanced Budget Act of 1997 (“Balanced Budget
Act”)*®® and thus plan to auction licenses for fixed and mobile terrestrial services in th&t'band.

%91d. at 16. SeeOpen-Market Reorganization for the Betterment of International Telecommunications

Act, Pub. L. No. 106-180, 114 Stat. 48 (enacted March 12, 2000).

%0 We note also that the Orbit Act does not prohibit the use of auctions for domestic services. As

President Clinton stated in signing the act into law, “in approving S. 376, | state my understanding that section
647 does not limit the Federal Communications Commission from assigning, via competitive bidding, domestic
satellite service licenses intended to cover only the United States.” Statement by President William J. Clinton
upon signing S. 376, 36 WEEKLY COMP. PRES. DOC. 578 (Mar. 17, 2000).

%124 GHz Report and Ordel5 FCC Rcd 16934. We note that the allocation for satellite services in
this band will not become effective until April 1, 2007.

%6239 GHzR&O, 12 FCC Rcd 18600; 39 GHz Band Auction Clogesylic Notice DA 00-1035, Report
No. AUC-30-E (rel. May 10, 2000).

%83 pub. L. No. 105-33, Title Ill, 111 Stat. 251 (1997).

%4 As we stated in ourecent ordeallocating the 3650-3700 MHz band to the fixed and mobile

terrestrial services, “the assignment of licenses for terrestrial services by competitive bidding . . . is not prohibited
by [the Orbit Act].” Existing international satellite fixed earth stations will be grandfathered in this band and

new stations will be secondary to fixed services. Amendment of the Commission's Rules With Regard to the
3650-3700 MHz Government Transfer Band, ET Docket No. 98-237; The 4.9 GHz Band Transferred from
Federal Government Use, WT Docket No. 00385t Report and Order and Second Notice of Proposed Rule
Making, FCC 00-363 (rel. Oct. 24, 2000), 1 20 n.64. Thus,Rhit R&O allows satellite entities to remain in

the band.
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327. As noted above, the approach suggested by Northpoint differs from our traditional process
for establishing new terrestrial wireless services. When a party or the Commission proposes such a
service, we generally initiate rule making proceedings both to allocate spectrum for the new service and
establish service rules before we accept any applications for licenses. In the context of these proceedings,
we establish rules governing the application and licensing process for the new service. After the completion
of such proceedings, parties are provided an opportunity to submit applications in accordance with the
adopted service rules. If mutually exclusive applications are accepted, licenses must be assigned by
auction, with few exceptiorf§> Because we have not yet established service rules for terrestrial use in this
band, if we were to follow the traditional approach in creating terrestrial MVDDS in the 12.2-12.7 GHz
band, it would appear that the Northpoint waiver requests and applications would be subject to dismissal.
Northpoint would, however, be able to file an application after we have established service rules for
terrestrial use of the 12.2-12.7 GHz band and opened a window for licenses to provide the new service.
We seek comment on whether we should follow our traditional approach for creating new wireless services
in this context and the advantages and disadvantages of such approach.

328. Pegasus and SRL ApplicationsP?egasus and SRL argue that their applications are
mutually exclusive with those of Northpoint and that they did not file their applications after the cut-off
date for this service because no cut-off date has been estaBifsiBzfore we can address the disposition
of the Pegasus and SRL applications, we must determine whether adequate notice that applications for
terrestrial service should be filed in the NGSO FS&aiv was provided in th€u Band Cut-Off Notice.

As discussed above, this issue is also involved in evaluating Northpoint’s applications. Unlike Northpoint,
however, which filed prior to the cut-off date of January 8, 1999, established KutiBand Cut-off

Notice Pegasus and SRL did not file their applications until April 18, 2000, and August 25, 2000,
respectively. Thus, even if we ultimately find that #e Band Cut-Off Public Noticgave adequate

notice to all entities interested in filing applications for authorization in the 12.2-12.7 GHz band, we then
must determine whether the Pegasus and SRL applications should be dismissed as late-filed. On the other
hand, if we ultimately find that th&ku Band Cut-Off Noticelid not give adequate notice to all entities
interested in filing applications for authorization in the 12.2-12.7 GHz band, then it appears that the
Pegasus and SRL applications were prematurely filed and should be dismissed without prejudice as
defective. We seek comment on these, and other factors upon which we should analyze the Pegasus and
SRL applications.

329. We also note that there is another possible scenario under our traditional approach to
establishing service and licensing rules for wireless services. We could limit applications under our new
rules for terrestrial service in the 12.2-12.7 GHz band and limit eligibility to one or more of the
applications for terrestrial service received to d3teUnder this scenario, we would need to determine

%% See47 U.S.C. § 309(j)(1), (2). Section 309(j)(2) exempts from auctions licenses and construction
permits for public safety radio services, digital television service licenses and permits given to existing terrestrial
broadcast licensees to replace their analog television service licenses, and licenses and construction permits for
noncommercial educational broadcast stations and public broadcast stations.

%% ppC Broadband Corporation Applications for Licenses to Provide Terrestrial Service in the 12.2-

12.7 GHz Band in alDMAs, Exhibit 1 at 2 (filed Apr. 18, 2000); S#ie Receivers, Ltd. Appliation for

Licenses to provide Terrestrial Broadcast and Data Services in the 12.2-12.7 GHz Band in lllinois, Indiana, lowa,
Michigan, Minnesota and Wisconsin, Exhibit 1 at 2 (filed Aug. 25, 2000); Pegasus Opposition cbé&eldisp
Northpoint Reply filed June 19, 2000.

®71n 1987, in order to expedite the MSS rollout, then@ussion limited its eceptance of applitions

to the thirteen applications that were on file, and required those applicants to form a consortium with the result
that there was one licensee and no mutual exclusivity. Amendment of Parts 2, 22 and 25 of the Commission's
Rules to Allocate Spectrum for, and to Establish Other Rules and Policies Pertaining to the Use of Radio
(continued....)
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whether the terrestrial applications are mutually exclusive. If they are found to be mutually exclusive, such
applications would be subject to auction under the Balanced Budget Act. We seek comment on whether we
should adopt a rule that would limit applications under the terrestrial service rules we ultimately adopt.

330. We submit —in light of the fact that we have not yet determined whether to process the
subject applications— that it is premature at this point to examine whether mutual exclusivity exists between
or among any of the applications currently on file. We therefore hold the waiver requests and applications
of Northpoint, Pegasus and SRL in abeyance pending further action in this pro&&eding.

5. Competitive Bidding Procedures
a. Statutory Requirements

331. The Balanced Budget Act revised the Commission’s auction autfBritgpecifically, it
amended Section 309(j) of the Act to require the Commission to grant licenses through the use of competitive
bidding when mutually exclusive applications for initial licenses are filed, unless certain specific statutory
exemptions apply’ The Balanced Budget Act also added to Section 309(j)(1) a reference to the
Commission’s obligation under Section 309(j)(6)(E) to use engineering solutions, negotiation, threshold
qualifications, service regulations, or other means to avoid mutual exclusivity where it is in the public interest
to do so."* The Balanced Budget Act did not amend Section 309(j)(3)'s directive to consider certain public

interest objectives in identifying classes of licenses and permits to be issued by competitive Bidding.

332. In a recently releasedeport and Order and Further Notice of Proposed Rule Making
Commission established a framework for exercise of its auction authority, as amended by the Balanced
Budget Act®”® TheReport and Ordeaffirmed that in identifying which classes of licenses should be subject
to competitive bidding, the Commission is required to pursue the public interest objectives set forth in Section

309(j)(3)°* The Report and Orderalso affirmed that, as part of this public interest analysis, the

(Continued from previous page)
Frequencies in a Land Mobile Satellite Service for the Provision of Various Common Carrier S&adcesl
Report and OrderGen. Docket No. 84-1234, 2 FCC Rcd 485 (1987).

668

Generally, a rule making is a better, fairer, and more effective method of implementing a new
industry-wide policy than is the ad hoc and potentially uneven application of conditions in an isolated
proceedings affecting a single paryee Stockholders of Renaissance Communications Corp. and Tribyne Co
12 FCC Rcd. 11866, 11887-88 50 (198itlng Community Television of Southern California v. Gottfrisb

U.S. 498, 511 (1983).

%9 See47 U.S.C. § 309(j)(1), (2) (as amended by Balanced Budget Act, § 3002).
®791d. 47 U.S.C. § 309(j)(2) exempts from auctions licenses and construction permits for public safety
radio services, digital television service licenses and permits given to existing terrestrial broadcast licensees to

replace their analog television service licenses, and licenses and construction permits for noncommercial
educational broadcast stations and public broadcast stations.

®"1 See47 U.S.C. §§ 309(j)(1), 309(j)(6)(E).
%72 5ee47 U.S.C. § 309()(3).

673 Seelmplementation of Sections 309(j) and 337 of the Communications Act of 1934 as Amended, WT

Docket No. 99-87Report and Order and Further Notice of Proposed Rule Mak@C 00-403 (rel. Nov. 20,
2000).

741d. at 11 20-27.
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Commission must continue to consider alternative procedures that avoid or reduce the likelihood of mutual
exclusivity’” The Commission concluded, however, that its obligation to avoid mutual exclusivity does not
preclude it from adopting licensing processes in the non-exempt services that result in the filing of mutually
exclusive applications where it determines that such an approach would serve the publi&fhterest.

333. In determining whether to assign licenses for MVDDS through competitive bidding, we intend
to follow the approach set forth in the Balanced Budget Act proceeding regarding the exercise of our auction
authority. We note, too, that subsequent to the adoption of the Balanced Budget Act, the U.S. Court of
Appeals for the D.C. Circuit concluded that the Section 309(j)(6)(E) obligation does not foreclose new
licensing schemes that are likely to result in mutual exclusiVityThe court states that if the Commission
finds such schemes to be in the public interest, it may implement them “without regard to [S]ection
309(j)(6)(E) which imposes an obligation only to minimize mutual exclusivity ‘in the public interest,” and
‘within the framework of existing policiese.z8

334. In this Further NPRM,we propose to license the 12.2-12.7 GHz band for MVDDS on the
basis of geographic areas. As explained above, we seek comment on whether the use of DMAs in particular
is a viable option in facilitating local access to service, and whether the use of DMAs may promote economic
opportunities for a wide variety of applicants, including small businesses, rural telephone companies, and
minority- and women-owned applicafifs. If we find that it would serve the public interest to implement a
geographic area licensing scheme, under which mutual exclusivity is possible, mutually exclusive applications
for initial MVDDS licenses must be resolved through competitive biddinge note, however, that
Northpoint argues that its pending application to provide service in the 12.2-12.7 GHz band is not mutually
exclusive with any other application and that the Commission should grant its application without conducting
an auction. As discussed above, we therefore seek comment on this argument and on the disposition of
Northpoint's and other pending applicatiGhs.

b. Incorporation by Reference of the Part 1 Standardized Auction Rules

335. If we ultimately adopt a licensing scheme under which mutually exclusive applications may be
filed, we propose to conduct the auction of MVDDS licenses in the 12.2-12.7 GHz band in conformity with
the general competitive bidding rules set forth in Part 1, Subpart Q, of the Commission's Rules, and
substantially consistent with the bidding procedures that have been employed in previous %tictions.

675
Id.

7 1d.

®’7 See Benkelman Telephone Co., et al. v. FZ20 F.3d 601, 606 (D.C. Cir. 2000).

®781d. (citations omitted) (citinpIRECTV, Inc. v. FCC110 F.3d 816, 828 (D.C. Cir. 1997)).
%79 See supr4]f 284-286.

%% See supr4f 318-330.

%81 |n thePart 1 Third Report and Ordethe Commission streamlined its auction procedures by
adopting general competitive bidding rules applicable to all auctionable services. Amendment of Part 1 of the
Commission's Rules -- Competitive Bidding Procedures, WT Docket No. 97-82, Allocation of Spectrum Below 5
GHz Transferred from Federal Government Use, ET Docket No. 9fh&2, Report and Order and Second
Further Notice of Proposed Rule Makin3 FCC Rcd 374 (1997) (modified by Erratum, DA 98-419 (rel. March
2,1998)) (Part 1 Third Report and Ord&x. In thePart 1 Recon Order and Part 1 Fifth Report and Ordbe
Commission clarified and amended these general competitive bidding rules. Amendment of Part 1 of the
Commission's Rules — Competitive Bidding Procedures, WT Docket No. 99r8@r on Reconsideration of the
(continued....)
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Specifically, we propose to employ the Part 1 rules governing competitive bidding design, designated entities,
application and payment procedures, reporting requirements, collusion issues, and unjust enrichment. Under
this proposal, such rules would be subject to any modifications that the Commission may adopt in the Part 1
proceeding® In addition, consistent with current practice, matters such as the appropriate competitive
bidding design for the auction of MVDDS licenses, as well as minimum opening bids and reserve prices,
would be determined by the Wireless Telecommunications Bureau ("Bureau™) pursuant to its delegated
authority®®® We seek comment on whether any of our Part 1 rules would be inappropriate in an auction of
licenses in the 12.2-12.7 GHz band.

c. Provisions for Designated Entities

336. In authorizing the Commission to use competitive bidding, Congress mandated that the
Commission "ensure that small businesses, rural telephone companies, and businesses owned by members of
minority groups and women are given the opportunity to participate in the provision of spectrum-based
services.™ In addition, Section 309(j)(3)(B) of the Act provides that in establishing iétigibriteria and
bidding methodologies the Commission shall promote "economic opportunity and competition . . . by avoiding
excessive concentration of licenses and by disseminating licenses among a wide variety of applicants,
including small businesses, rural telephone companies, and businesses owned by members of minority groups
and women.*®

337. In theCompetitive Bidding Second Memorandum Opinion and QttierCommission stated
that it would define eligibility requirements for small businesses on a service-specific basis, taking into
account the capital requirements and other characteristics of each particular service in establishing the
appropriate threshoff® The Part 1 Third Report and Ordemwhile it standardizes many auction rules,
provides that the Commission will continue a service-by-service approach to defining small bu&ihdsses.
this Further NPRMwe seek comment on permitting MVDDS licensees to use spectrum in the 12.2-12.7 GHz
band for fixed one-way direct-to-home/business video and data services. We also seek comment on other
services that might be provided in this band. Thus, we contemplate the use of this spectrum for video services
and one-way high speed data services, but we do not know precisely the other types of services that licensees
may seek to provid&®

(Continued from previous page)

Third Report and Order, Fifth Report and Order, and Fourth Further Notice of Proposed Rule Maki@d0-
274 (rel. Aug. 14, 2000) Part 1 Recon Order and Part 1 Fifth Report and OrtieEourth Further Notice of
Proposed Rule Makiriy

%82 SeeFourth Further Notice of Proposed Rule MakifigSC 00-274 (rel. Aug. 14, 20pAmendment
of Part 1 of the Commission's Rules — Competitive Bidding Procedures, WT Docket No. @¥r8Eurther
Noticeof Proposed Rule Making4 FCC Rcd 21558 (1999).

%83 part 1 Third Report and Ordel,3 FCC Rcd at 448-49, 454-55, {1 125, 139 (directing the Bureau to
seek comment on specific mechanisms relating to auction conduct pursuant to the Balanced Budget Act).

%8447 U.S.C. § 309(j)(4)(D).
%8547 U.S.C. § 309())(3)(B).

%8 |mplementation of Section 309(j) of the Communications Act — Competitive Bid8empnd

Memorandum Opinion and Orde® FCC Rcd 7245, 7269, 1 145 (19943¢Mmpetitive Bidding Second
Memorandum Opinion and Ordgr

%" part 1 Third Report and Ordefl3 FCC Rcd at 388,  18.

%% See suprq 289
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338. In light of these circumstances, we tentatively conclude that, if we conduct an auction for
licenses in the 12.2-12.7 GHz band, it would be in the public interest to provide bidding credits to three tiers
of small businesses. We believe that the use of three small business definitions and three levels of bidding
credits would provide a variety of businesses, including local businesses, with opportunities to participate in
the auction of licenses for this spectrum, and may also be appropriate to promote opportunities for the
provision of services with varying capital costs. Accordingly, we propose to define a very small business as
an entity with average annual gross revenues not exceeding $3 million for the preceding three years, a small
business as an entity with average annual gross revenues not exceedinticdl¥othe preceding three
years, and an entrepreneur as an entity with average annual gross revenues not exceedliog $20tine
preceding three years. We further propose to provide very small businesses with a bidding credit of 35%,
small businesses with a bidding credit of 25%, and entrepreneurs with a bidding credit of 15%. The bidding
credits we propose here are those set forth in the standardized schedule in Part 1 of 8t Rideseek
comment on whether our proposed small business definitions and bidding credits are appropriate for the 12.2-
12.7 GHz band.

339. We also seek comment on whether the small business provisions we propose today are
sufficient to promote participation by businesses owned by minorities and women, as well as rural telephone
companies. To the extent that commenters propose additional provisions to ensure participation by minority-
owned or women-owned businesses, they should address how such provisions should be crafted to meet the
relevant standards of judicial reviéW.

6. Issues Affecting Tribal Governments

340. We seek comment from the public in general concerning the proposals set forth in this Further
NPRM, and we specifically seek comment from Indian Tribal governments on the proposals below. As
detailed in theTribal Government Policy Statememaidopted earlier this year, the Commission is committed
to (1) working with Indian tribes on a government-to-government basis to ensure that Indian tribes have
adequate access to communications services, and (2) consulting with Tribal governments prior to
implementing any regulatory action or policy that will significantly affect Tribal governments, their land, and
resourced?’ We believe the proposals set forth in this Further NPRM have the potential to foster the
development and, ultimately, the deployment of new technologies and services to many communities,
including tribal communities. In keeping with the principles of Thdal Government Policy Statememie
welcome the opportunity to consult with Tribal governments on the issues raised by this Further NPRM and
we seek comment both from Tribal governments and other interested parties on the potential for the spectrum
proposals set forth herein to serve the communications needs of tribal communities.

%89 |n thePart 1 Third Report and Ordewe adopted a standard schedule of bidding credits, the levels

of which were developed based on our auction experiddag.1 Third Report an@®rder, 13 FCC Rcd at 403-
04, 1 47.See als@l7 C.F.R. § 1.2110(f)(2).

%9 See Adarand Constructors v. PeBa5 U.S. 200 (1995) (requiring a strict scrutiny standard of

review for Congressionally mandated race-conscious measure®d States v. Virginigb18 U.S. 515 (1996)
(applying an intermediate standard of review to a state program based on gender classification).

%91 SeeStatement of Policy on Establishing a Government-to-Government Relationship with Indian

Tribes, FCC 00-207 (rel. June 23, 2000)r{bal Government Policy Statemént
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VIl.  PROCEDURAL INFORMATION
A. Initial Regulatory Flexibility Analysis

341. As required by Section 603 of the Regulatory FlgigibAct, 5 U.S.C. §603, the
Commission has prepared an Initial Regulatory Flexibility Analysis (“IRFA”) of the expected impact on
small entities of the proposals suggested inRbisher Notice of Proposed Rule Makind@he IRFA is set
forth in Appendix F. Written public comments are requested on the IRFA. These comments must be filed
in accordance with the same filing deadlines as comments filed ifrutiser Notice of Proposed Rule
Making (“Further NPRM”), but they must have a separate and distinct heading designating them as
responses to the IRFA.

B. Paperwork Reduction Analysis

342. TheFurther Notice of Proposed Rule Makiogntains proposed information collections.
As part of our continuing effort to reduce paperwork burdens, we invite the general public and the Office of
Management and Budget (“OMB”) to take this opportunity to comment on the information collections
contained in this Notice, as required by the Paperwork Reduction Act of 1995, Pub. L. No. 104-13. Public
and agency comments are due at the same time as other comments on this Notice; OMB comments are due
60 days from the date of publication of this Notice in the Federal Register. Comments should address:

e Whether the proposed collection of information is necessary for the proper performance of the
functions of the Commission, including whether the information shall have practical utility.

e The accuracy of the Commission’s burden estimates.
e Ways to enhance the quality, utility, and clarity of the information collected.

¢ Ways to minimize the burden of the collection of information on the respondents, including the use of
automated collection techniques or other forms of information technology.

343. Written comments by the public on the proposed information collections are due on or
before45 days from date of publication in the Federal Register Written comments must be submitted
by the OMB on the proposed information collections on or b&f0rdays after the date of publication in
the Federal Register In addition to fiing comments with the Secretary, a copy of any comments on the
proposed information collections contained herein should be submitted to Judy Boley, Federal
Communications Commission, Room 1-C804, 448 $feet, S.W., Washington, D.C. 20554, or via the
Internet to jboley@fcc.gov, and to Virginia Huth, OMB Desk Officé9236 New Executive Office
Building, 725 17 Street, N.W., Washington, D.C. 20503, or via the Internet to fain_t@al.eop.gov.

C. Ex Parte Presentations

344. This is a permit-but-disclose notice and comment rule making proceeding. Members of the
public are advised that ex parte presentations are permitted, except during the Sunshine Agenda period,
provided they are disclosed under the Commission's Kles.

%92 See generall7 C.F.R. §§ 1.1202, 1.1203, 1.1206(a).
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D. Comment Dates

345. Pursuant to Sections 1.415 and 1.419 of the Commission's Rules, 47 C.F.R. 88 1.415 and
1.419, interested parties may file comments on or béfordays from date of publication in the Federal
Register and reply comments on or befd6 days from date of publication in the Federal Register
Comments may be filed using the Commission's Electronic Comment Filing System (ECFS),
http://www.fcc.gov/e-file/ecfs.htmlor by filing paper copiesSee Electronic Filing of Documents in Rule
Making Proceedings3 Fed. Reg. 23,121 (1998).

346. Comments filed through the ECFS can be sent as an electronic file via the Internet to
http://www.fcc.gov/e-file/ecfs.html Generally, only one copy of an electronic submission must be filed. If
multiple docket or rule making numbers appear in the caption of this proceeding, however, commenters
must transmit one electronic copy of the comments to each docket or rule making number referenced in the
caption. In completing the transmittal screen, commenters should include their full name, Postal Service
mailing address, and the applicable docket or rule making number. Parties may also submit an electronic
comment by Internet e-mail. To get filing instructions for e-mail comments, commenters should send an E-
mail to ecfs@fcc.gov, and should including the following words in the body of the message, "get form
<your e-mail address." A sample form and directions will be sent in reply.

347. Parties who choose to file by paper must file an original and four copies of each filing. If
more than one docket or rule making number appear in the caption of this proceeding, commenters must
submit two additional copies for each additional docket or rule making number. All filings must be sent to
the Commission's Secretary, Magalie Roman Salas, Office of the Secretary, Federal Communications
Commission, 445 12th Street, S.W., TW-A325, Washington, D.C. 20554. Comments and reply
comments will be available fgpublic inspection during regular business hours in the FCC Reference
Center of the Federal Communications Commission, Room TW-A306, 445 12th Street, S.W., Washington,
D.C. 20554.

348. Parties who choose to file by paper should also submit their comments on diskette. Such a
submission should be on a 3.5-inch diskette formatted in an IBM compatible format using Microsoft Word
or compatible software. The diskette should be accompanied by a cover letter and should be submitted in
“read only” mode. The diskette should be clearly labeled with the commenter’'s name, proceeding
(including the lead docket number, type of pleading (comment or reply comment), date of submission, and
the name of the electronic file on the diskette. The label should also include the following phrase “Disk
Copy — Not an Original.” Each diskette should contain only the party’s pleading, preferably in a single
electronic file. In addition, commenters must send diskette copies to the Commission’s copy contract,
International Transcription Service, Inc., 1231" Breet, NW, Washington, D.C. 20037.

349. Alternative formats (computer diskette, large print, audio cassette and Braille) are
available to persons with disabilities by contacting Martha Conte20at )(418-0260, TTY (202) 418-
2555, or via e-mail tancontee@fcc.gov This R&O and Further NPRMcan also be downloaded at
http://www.fcc.gov/oet

E. Further Information

350. For further information concerning thisurther NPRM contact the following: For
MVDDS/DBS and MVDDS/NGSO FSS sharing issues, Office of Engineering arfthdlegy — Rodney
Small at (202) 418-2452, Thomas Derenge at (202) 418-2451, or Geraldine Matise at (202) 418-2322.
For MVDDS service rules, Wireless Telecommunications Bureau — Michael Pollak, Jennifer Burton,
Shellie Blakeney, or Nese Guendelsbergep@g) 418-0680.

130



Federal Communications Commission FCC 00-418

F. Final Regulatory Analysis

351. Final Regulatory Flexibility AnalysisThe analysis regarding the First Report and Order,
pursuant to the Regulatory Flexibility Act 8880, 5 U.S.C. Section 603, is contained in Appendix B.

VIIl.  ORDERING CLAUSES

352. Authority. Accordingly, IT IS ORDERED that pursuant to the authority contained in
Sections 1, 4(i), 7(a), 301, 303(c), 303(f), 303(g), 303(r), 308, and 309(j) of the Communications Act of
1934, as amended, 47 U.S.C. Sections 151, 154(i), 157(a), 301, 303(c), 303(f), 303(g), 303(r), 308, and
309()), this First Report and Order and Further Notice of Proposed Rule Making IS ADOPTED.

353. IT IS FURTHER ORDERED that, pursuant to Sections 4(i) and 303 of the
Communications Act of 1934, as amended, 47 U.S.C. 88 154(i), 303, and Section 1.425 of the
Commission's Rules, 47 C.F.R. 8§ 1.425, the Petition for Rule Making filed on March 6, 1998 by
Northpoint Technology, Ltd. is GRANTED IN PART, consistent with the decisions set forth herein.

354. IT IS FURTHER ORDERED that Parts 2 and 25 of the Commission's Rules ARE
AMENDED as set forth in Appendix A, effective thirty days after publication in the Federal Register; and
that NOTICE IS HEREBY GIVEN of the proposed regulatory changes described in the Further Notice of
Proposed Rule Making and contained in Appendix E.

355. IT IS FURTHER ORDERED that the Commission’s Consumer Information Bureau,
Reference Information Center, SHALL SEND a copy of this First Report and Order and Further Notice of
Proposed Rule Making, including the Final Regulatory Flexibility Analysis and Initial Regulatory
Flexibility Analysis, in a report to Congress pursuant to the Small Business Regulatory Enforcement
Fairness Act of 1996see5 U.S.C. § 801(a)(1)(A); and shall also send a copy of the First Report and
Order and Further Notice of Proposed Rule Making, including the Final Regulatory Analysis and Initial
Regulatory Flexibility Analysis, to the Chief Counsel for Advocacy of the Small Business Administration.
Seeb5 U.S.C. § 603(a). A summary of the First Report and Order and Further Notice of Proposed Rule
Making will bepublished in the Federal Registe&ee5 U.S.C. § 605(b).

FEDERAL COMMUNICATIONS COMMISSION

Magalie Roman Salas
Secretary
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APPENDIX A: FINAL RULES

For the reasons discussed in the preamble, the Federal Communications Commission amends 47 C.F.R. parts 1,
2, and 25 as follows:

PART 1 - PRACTICE AND PROCEDURE

1. The authority citation for part 1 continues to read as follows:
AUTHORITY: 47 U.S.C. 151, 154(i), 154(j), 155, 225, 303(r), 309.

2. Section 1.1307 is amended as follows:

§ 1.1307 Actions that may have a significant environmental effect, for which Environmental
Assessments (EAs) must be prepared.

(b)(2) ***

Table 1--Transmitters, Facilities and Operations Subject to Routine Environmental Evaluation

Service (title 47 rule part) Evaluation required if
* * * * * * *
Satellite Communications (parill included. In addition, for NGSO subscriber equipment,
25) licensees are required to attach a label to subscriber transceiver

antennas that:

(1) provides adequate notice regarding potential radiofrequency
safety hazards, e.g., information regarding the safe minimum
separation distance required between users and transceiver
antennas; and

(2) references the applicable FCC-adopted limits for

radiofrequency exposure specified in §1.1310 of this chapter.

* * * * * * *

* k k k%
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PART 2 -- FREQUENCY ALLOCATIONS AND RADIO TREATY MA TTERS; GENERAL RULES
AND REGULATIONS

3. The authority citation for part 2 continues to read as follows:

AUTHORITY: 47 U.S.C. 154, 302a, 303, and 336, unless otherwise noted.
4. Section 2.106, the Table of Frequency Allocations, is amended as follows:
a. Pages 63, 64, and 65 are revised.

b. In the list of International Footnotes, footnotes S5.441, S5.484A, S5.487A, S5.488, S5.492, S5.502,
and S5.503 are revised.

c. Inthe list of United States (US) Footnotes, footnotes US355, US356, and US357 are added.
d. Inthe list of Non-Government (NG) Footnotes, footnotes NG104, NG118, and NG143 are revised.
The revisions and additions read as follows:

§ 2.106 Table of Frequency Allocations.
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10-12.7 GHz (SHF)

Page 63

International Table

United States Table

FCC Rule Part(s)

Region 1 Region 2 Region 3 Federal Government Non-Federal Government

10-10.45 10-10.45 10-10.45 10-10.45 10-10.45

FIXED RADIOLOCATION FIXED RADIOLOCATION Radiolocation Private Land Mobile (90)
MOBILE Amateur MOBILE Amateur Amateur (97)
RADIOLOCATION RADIOLOCATION

Amateur Amateur

S5.479 S5.479 S5.480 S5.479 S5.479 US58 US108 G32 S5.479 US58 US108 NG42

10.45-10.5 10.45-10.5 10.45-10.5

RADIOLOCATION RADIOLOCATION Radiolocation

Amateur Amateur

Amateur-satellite

Amateur-satellite

S5.481 US58 US108 G32 US58 US108 NG42 NG134

10.5-10.55 10.5-10.55 10.5-10.55

FIXED FIXED RADIOLOCATION Private Land Mobile (90)
MOBILE MOBILE

Radiolocation RADIOLOCATION us59

10.55-10.6 10.55-10.6 10.55-10.6

FIXED FIXED Fixed Microwave (101)
MOBILE except aeronautical mobile

Radiolocation

10.6-10.68 10.6-10.68 10.6-10.68

EARTH EXPLORATION-SATELLITE (passive)
FIXED

MOBILE except aeronautical mobile

RADIO ASTRONOMY

SPACE RESEARCH (passive)

Radiolocation

S$5.149 S5.482

EARTH EXPLORATION-
SATELLITE (passive)
SPACE RESEARCH
(passive)

US265 US277

EARTH EXPLORATION-
SATELLITE (passive)
FIXED

SPACE RESEARCH
(passive)

US265 US277

10.68-10.7
EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY

SPACE RESEARCH (passive)

S$5.340 S5.483

10.68-10.7

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY US74
SPACE RESEARCH (passive)

US246 US355
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10.7-11.7

FIXED

FIXED-SATELLITE (space-
to-Earth) S5.441 S5.484A
(Earth-to-space) S5.484
MOBILE except aeronautical
mobile

10.7-11.7
FIXED

FIXED-SATELLITE (space-to-Earth) S5.441 S5.484A
MOBILE except aeronautical mobile

10.7-11.7

10.7-11.7

FIXED NG41
FIXED-SATELLITE
(space-to-Earth) S5.441
US211 NG104

International Fixed (23)
Satellite
Communications (25)
Fixed Microwave (101)

US211 US355 US355
11.7-12.5 11.7-12.1 11.7-12.2 11.7-12.1 11.7-12.2
FIXED FIXED S5.486 FIXED FIXED-SATELLITE (space- [ Satellite
MOBILE except aeronautical |FIXED-SATELLITE MOBILE except aeronautical to-Earth) NG143 NG145 Communications (25)
mobile (space-to-Earth) S5.484A mobile Mobile except aeronautical Fixed Microwave (101)
BROADCASTING Mobile except aeronautical BROADCASTING mobile
BROADCASTING- mobile BROADCASTING-
SATELLITE SATELLITE
S5.485 S5.488 S5.486
12.1-12.2 12.1-12.2
FIXED-SATELLITE
(space-to-Earth) S5.484A
S5.485 S5.488 S5.489 S5.487 S5.487A S5.492 S5.486 S5.488
12.2-12.7 12.2-12.5 12.2-12.7 12.2-12.7
FIXED FIXED FIXED International Fixed (23)
MOBILE except aeronautical | MOBILE except aeronautical BROADCASTING- Satellite
mobile mobile SATELLITE Communications (25)
BROADCASTING BROADCASTING Direct Broadcast
BROADCASTING- Satellite (100)
S5.487 S5.487A S5.492 SATELLITE S5.484A S5.487 S5.491 Fixed Microwave (101)
12.5-12.75 12.5-12.75
FIXED-SATELLITE FIXED
(space-to-Earth) S5.484A FIXED-SATELLITE
(Earth-to-space) (space-to-Earth) S5.484A
MOBILE except aeronautical
mobile
BROADCASTING-
SATELLITE S5.493
S5.487A S5.488 S5.490
S5.492 S5.490 S5.487A S5.488 S5.490

S5.494 S5.495 S5.496

See next page for
12.7-12.75 GHz

See next page for 12.7-12.75 GHz

See next page for
12.7-12.75 GHz
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12.7-14.5 GHz (SHF)

Page 65

International Table

United States Table

FCC Rule Part(s)

Region 1 Region 2 Region 3 Federal Government Non-Federal Government

See previous page for 12.7-12.75 See previous page for 12.7-12.75 12.7-12.75

12.5-12.75 GHz FIXED 12.5-12.75 GHz FIXED NG118 Satellite
FIXED-SATELLITE FIXED-SATELLITE Communications (25)
(Earth-to-space) (Earth-to-space) Auxiliary Broadcasting
MOBILE except aeronautical MOBILE (74)
mobile Cable TV Relay (78)

NG53 Fixed Microwave (101)

12.75-13.25 12.75-13.25 12.75-13.25

FIXED FIXED NG118

FIXED-SATELLITE (Earth-to-space) S5.441 FIXED-SATELLITE (Earth-

MOBILE to-space) S5.441 NG104

Space research (deep space) (space-to-Earth) MOBILE

US251 US251 NG53
13.25-13.4 13.25-13.4

EARTH EXPLORATION-SATELLITE (active)
AERONAUTICAL RADIONAVIGATION S5.497
SPACE RESEARCH (active)

S5.498A S5.499

AERONAUTICAL RADIONAVIGATION S5.497
Space research (Earth-to-space)

Aviation (87)

13.4-13.75

EARTH EXPLORATION-SATELLITE (active)
RADIOLOCATION

SPACE RESEARCH S5.501A

Standard frequency and time signal-satellite (Earth-to-space)

$5.499 S5.500 S5.501 S5.501B

13.4-13.75
RADIOLOCATION S5.333
US110 G59

Space research

Standard frequency and
time signal-satellite
(Earth-to-space)

13.4-13.75
Radiolocation S5.333
Us110

Space research
Standard frequency and
time signal-satellite
(Earth-to-space)

Private Land Mobile (90)

13.75-14

FIXED-SATELLITE (Earth-to-space) S5.484A
RADIOLOCATION

Standard frequency and time signal-satellite (Earth-to-space)
Space research

§5.499 S5.500 S5.501 S5.502 S5.503 S5.503A

13.75-14
RADIOLOCATION US110
G59

Standard frequency and
time signal-satellite
(Earth-to-space)

Space research US337

S5.503A US356 US357

13.75-14
FIXED-SATELLITE
(Earth-to-space) US337
Radiolocation US110
Standard frequency and
time signal-satellite
(Earth-to-space)

Space research

S5.503A US356 US357

Satellite
Communications (25)
Private Land Mobile (90)
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* k k% %
INTERNATIONAL FOOTNOTES

* k k% %
I. New "S" Numbering Scheme

* k k% %

S5.441 The use of the bands 4 500-4 800 MHz (space-to-Earth), 6 725-7 025 MHz (Earth-to-space)
by the fixed-satellite service shall be in accordance with the provisions of Appendix S30B. The use of the
bands 10.7-10.95 GHz (space-to-Earth), 11.2-11.45 GHz (space-to-Earth) and 12.75-13.25 GHz (Earth-
to-space) by geostationary-satellite systems in the fixed-satellite service shall be in accordance with the
provisions of Appendix S30B. The use of the bands 10.7-10.95 GHz (space-to Earth), 11.2-11.45 GHz
(space-to-Earth) and 12.75-13.25 GHz (Earth-to-space) by a non-geostationary-satellite system in the
fixed-satellite service is subject to application of the provisions of No. S9.12 for coordination with other
non-geostationary-satellite systems in the fixed-satellite service. Non-geostationary-satellite system in the
fixed-satellite service shall not claim protection from geostationary-satellite networks in the fixed-satellite
service operating in accordance with the Radio Regulations, irrespective of the dates of receipt by the
Bureau of the complete coordination or natification information, as appropriate, for the non-GSO FSS
systems and of the complete coordination or notification information, as appropriate, for the GSO
networks, and No. S5.43A does not apply. Non-geostationary-satellite systems in the fixed-satellite service
in the above bands shall be operated in such a way that any unacceptable interference that may occur
during their operation shall be rapidly eliminated.

* k k k%

S5.484A The use of the bands 10.95-11.2 GHz (space-to-Earth), 11.45-11.7 GHz (space-to-Earth),
11.7-12.2 GHz (space-to-Earth) in Region 2, 12.2-12.75 GHz (space-to-Earth) in Region 3, 12.5-12.75
GHz (space-to-Earth) in Region 1, 13.75-14.5 GHz (Earth-to-space), 17.8-18.6 GHz (space-to-Earth),
19.7-20.2 GHz (space-to-Earth), 27.5-28.6 GHz (Earth-to-space), 29.5-30 GHz (Earth-to-space) by a non-
geostationary-satellite system in the fixed-satellite service is subject to application of the provisions of No.
S9.12 for coordination with other non-geostationary-satellite systems in the fixed-satellite service. Non-
geostationary-satellite systems in the fixed-satellite service shall not claim protection from geostationary-
satellite networks in the fixed-satellite service operating in accordance with the Radio Regulations,
irrespective of the dates of receipt by the Bureau of the complete coordination or notification information,
as appropriate, for the non-GH3S systems and of the complete coordination or notification information,
as appropriate, for the GSO networks, and No. S5.43A does not apply. Non-geostationary-satellite systems
in the fixed-satellite service in the above bands shall be operated in such a way that any unacceptable
interference that may occur during their operation shall be rapidly eliminated.

* k k k%

S5.487A Additional allocation:in Region 1, the band 11.7-12.5 GHz, in Region 2, the band 12.2-12.7
GHz and, in Region 3, the band 11.7-12.2 GHz, are also allocated to the fixed-satellite service (space-to-
Earth) on a primary basis, limited to non-geostationary systems and subject to application of the provisions
of No. S9.12 for coordination with other non-geostationary-satellite systems in the fixed-satellite service.
Non-geostationary-satellite systems in the fixed-satellite service shall not claim protection from
geostationary-satellite networks in the broadcasting-satellite service operating in accordance with the Radio
Regulations, irrespective of the dates of receipt by the Bureau of the complete coordination or notification
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information, as appropriate, for the non-GBE8S systems and of the complete coordination or notification
information, as appropriate, for the GSO networks, and No. S5.43A does not apply. Non-geostationary-
satellite systems in the fixed-satellite service in the above bands shall be operated in such a way that any
unacceptable interference that may occur during their operation shall be rapidly eliminated.

S5.488 The use of the band 11.7-12.2 GHz by geostationalitesaigtworks in the fixed-satellite
service in Region 2 is subject to the provisions of Resolution 77 (WRC-2000). For the use of the band
12.2-12.7 GHz by the broadcasting-satellite service in Region 2, see Appendix S30.

* k k k%

S5.492 Assignments to stations of the broadcastintiiteaservice which are in conformity with the
appropriate regional Plan or included in the Regions 1 and 3 List in Appendix S30 may also be used for
transmissions in the fixed-satellite service (space-to-Earth), provided that such transmissions do not cause
more interference, or require more protection from interference, than the broadcasting-satellite service
transmissions operating in conformity with the Plan or the List, as appropriate.

* k k k%

S5.502 In the band 13.75-14 GHz, an earth station in the fixed-satellite service shall have a minimum
antenna diameter of 4.5 m and the e.i.r.p. of any emission should be at least 68 dBW and should not exceed
85 dBW. In addition the e.i.r.p., averaged over one second, radiated by a station in the radiolocation or
radionavigation services shall not exceed 59 dBW. The protection of assignments to receiving space
stations in the fixed-satellite service operating with earth stations that, individually, have an e.i.r.p. of less
than 68 dBW shall not impose constraints on the operation of the radiolocation and radionavigation stations
operating in accordance with the Radio Regulations. No. S5.43A does not apply. See Resolution 733
(WRC-2000).

S5.503In the band 13.75-14 GHz, geostationary space stations in the space research service for which
information for advance publication has been received by the Bureau prior to 31 January 1992 shall
operate on an equal basis with stations in the fixed-satellite service; after that date, new geostationary space
stations in the space research service will operate on a secondary basis. Until those geostationary space
stations in the space research service for which information for advance publication has been received by
the Bureau prior to 31 January 1992 cease to operate in this band:

a) the e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating with a
space station in geostationary-satellite orbit shall not exceed 71 dBW in the 6 MHz band #égta3.

13.778 GHz;

b) the e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating with a
space station in non-geostationary-satellite orbit shall not exceed 51 dBW in the 6 MHz band from 13.772
to 13.778 GHz.

Automatic power control may be used to increase the e.i.r.p. density in the 6 MHz band in this
frequency range to compensate for rain attenuation, to the extent that the power-flux density at the fixed-
satellite service space station does not exceed the value resulting from use by an earth station of an e.i.r.p.
of 71 dBW or 51 dBW, as appropriate, in the 6 MHz band in clear-sky conditions.

* k k k%

United States (US) Footnotes

* k k k%

US355 In the band 10.7-11.7 GHmnN-geostationary satellite orbit licensees in the fixed-satellite
service (space-to-Earth), prior to commencing operations, shall coordinate with the following radio
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astronomy observatories to achieve a mutually acceptable agreement regarding the protection of the radio
telescope facilities operating in the band 10.6-10.7 GHz:

Observatory West Longitude  North Latitugle Elevation
Arecibo Obs. ..o | e, 6EE45N | ... 1IE20N | e 496
110 460 m
Green Bank Telescope (GBT)......cccvvvvenne|  vreenen TESON| ... 32N | e 825
240 590 m
Very Large Array (VLA)....coovviiiiiees | e 10B3N| ... BAEO0AN | ... 2126
040 440 m
Very Long Baseline Array (VLBA) Stations:
Pie Town, NM......ooovviiiiiciiiie | i 10& 07N | ... B4EI8N | ........... 2371 m
070 040
Kitt Peak, AZ.......ccviiiiiiiiiiiiiie | i 11IE36N | ... BIESIN| oo 1916
420 220 m
Los Alamos, NM.....ooviiiiiiii i | e 10& 14N | ... 355 46N | ..o, 1967 m
420 300
Ft. Davis, TX. .o | e, 1I0FESGN | ... 3E 38N | ........... 1615 m
390 060
N. Liberty, IA ..o | 9IE34N | ... AIEA6N | ..o 241 m
260 170
Brewster, WA. ..o | e 11E 40N | ... A8 ON | oo, 255 m
550 530
Owens Valley, CA........ccovvivviiiiiieiinn | e, 11&E 168 | ... 3TN .o 1207 m
340 540
St CroiX, Vl.ooov e | e, 63N | ... 1I7B45N | oo 16 m
030 310
Hancock, NH.........ccooooviiiiiiie | e TIESON | ... A2 56N | o, 309
120 010 m
Mauna Kea, Hl......coovviiiiiii | e 15 27/N | ... 1E 48N | oo, 3720 m
290 160

US356 In the band 13.75-14 GHz, an earth station in the fixetitsatervice shall have a minimum
antenna diameter of 4.5 m and the e.i.r.p. of any emission should be at least 68 dBW and should not exceed
85 dBW. In addition the e.i.r.p., averaged over one second, radiated by a station in the radiolocation
service towards the geostationary-satellite orbit shall not exceed 59 dBW. Receiving space stations in the
fixed-satellite service shall not claim protection from radiolocation transmitting stations operating in
accordance with the United States Table of Frequency Allocations. ITU Radio Regulation No. S5.43A
does not apply.

US357 Inthe band 13.75-14 GHz, geostationary space stations in the space research service for which
information for advance publication has been received by the ITU Radiocommunication Bureau (Bureau)
prior to 31 January 1992 shall operate on an equal basis with stations in the filitel-sateice; after
that date, new geostationary space stations in the space research service will operate on a secondary basis.
Until those geostationary space stations in the space research service for which information for advance
publication has been received by the Bureau prior to 31 January 1992 cease to operate in this band:

a) the e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating with a
space station in geostationary-satellite orbit shall not exceed 71 dBW in any 6 MHz band from 13.77 to
13.78 GHz;
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b) the e.i.r.p. density of emissions from any earth station in the fixed-satellite service operating with a
space station in non-geostationary-satellite orbit shall not exceed 51 dBW in any 6 MHz band from 13.77
to 13.78 GHz.

Automatic power control may be used to increase the e.i.r.p. density in any 6 MHz band in these
frequency ranges to compensate for rain attenuation, to the extent that the power flux-density at the fixed-
satellite service space station does not exceed the value resulting from use by an earth station of an e.i.r.p.
of 71 dBW or 51 dBW, as appropriate, in any 6 MHz band in clear-sky conditions.

* k k k%

Non-Federal Government (NG) Footnotes

* k k k%

NG104 The use of the bands 10.7-11.7 GHz (space-to-Earth) and 12.75-13.25 GHz (Earth-to-space)
by the fixed-satellite service in the geostationary-satellite orbit shall be limited to international systems, i.e.,
other than domestic systems.

* k k k%

NG118 In the bands 2025-2110 MHz, 6875-7125 MHz, and 12.7-13.25 GHz, television translator
relay stations may be authorized to use frequencies on a secondary basis to other stations in the Television
Broadcast Auxiliary Service that are operating in accordance with the Table of Frequency Allocations.

* k k k%

NG143 In the band 11.7-12.2 GHz, protection from harmful interference shall be afforded to
transmissions from space stations not in conformance with ITU Radio Regulation S5.488 only if the
operations of such space stations impose no unacceptable constraints on operations or orbit locations of
space stations in conformance with S5.488.

* k k k%

PART 25-SATELLITE COMMUNICATIONS
5. The authority citation for Part 25 continues to read as follows:

AUTHORITY: 47 U.S.C. 701-744. Interprets or applies Sections 4, 301, 302, 303; 307, 309 and 332
of the Communications Act, as amended, 47 U.S.C. Sections 154, 301, 302, 303, 307, 309 and 332, unless
otherwise noted.

6. Section 25.146 is added to Subpart B — Space Stations — to read as follows:

§ 25.146 Licensing and operating authorization provisions for the non-geostationary skite orbit
fixed-satellite service (NGSO FSS) in the bands 10.7 GHz to 14.5 GHz.

(&) A comprehensive technical showing shall be submitted for the proposed non-geostationary satellite
orbit fixed-satellite service (NGSGBSS) system in the bands 10.7 GHz to 14.5 GHz. The technical
information shall demonstrate that the proposed NGSO FSS system would not exceed the validation
equivalent power flux-density (EPFD) limits as specified in § 25.208 (d), (h), and (i) for &RFihd
EPFD,. If the technical demonstration exceeds the validation EPFD limits at any test points within the
U.S. for domestic service and at any points outside of the U.S. for international service or at any points in
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the geostationary satellite orbit, as appropriate, the application would be unacceptable for filing and will be
returned to the applicant with a brief statement identifying the non-compliance technical demonstration.
The technical showing consists of the following:

(1) Single-entry validation equivalent power flux-density, in the space-to-Earth direction, {&PFD
limits:

(i) Provide a set of power flux-density (pfd) masks, on the surface of the Earth, for each space station
in the NGSO FSS system. The pfd masks shall be generated in accordance with the specification stipulated
in the ITU-R Recommendation BO.1503, “Functional Description to be used in Developing Software Tools
for Determining Conformity of Non-GSO FSS Networks with Limits Contained in Article S22 of the Radio
Regulations.” In particular, the pfd mask must encompass the power flux-density radiated by the space
station regardless of the satellite transmitter power resource allocation and traffic/beam switching strategy
that are used at different periods of a NGSO FSS system life. The pfd masks shall also be in an electronic
form that can be accessed by the computer program contained in paragraph (a)(1)(iii) of this section.

(i) Identify and describe in detail the assumptions and conditions used in generating the power flux-
density masks.

(i) Provide a computer program for the single-entry ERmDvalidation computation, including both
the source code and the executable file. This computer program shall be developed in accordance with the
specification stipulated in the ITU-R Recommendation BO.1503.

(iv) Identify and describe in detail the necessary input parameters for the execution of the computer
program identified in paragraph (a)(1)(iii) of this section.

(v) Provide the result, the cumulative probability distribution function of EPFD, of the execution of
the computer program described in paragraph (a)(1)(iii) of this section by using only the input parameters
contained in paragraphs (a)(1)(i) and (a)(1)(iv) of this section. The result must contain the worst three (3)
test points in the U.S. for domestic service and the worst three (3) test points on each continent, except
Antarctica, outside of the U.S. for international services, and as many points as the number of service
areas; i.e., foot-prints. The center of each beam service area should be the test point coordinate.

(2) Single-entry validation equivalent power flux-density, in the Earth-to-space direction,,=PFD
limits:

(i) Provide a set of NGSO FSS earth station maximum equivalent isotropically radiated power
(e.i.r.p.) mask as a function of the off-axis angle generated by a NK§SCearth station. The maximum
e.i.r.p. mask shall be generated in accordance with the specification stipulated in the ITU-R
Recommendation BO.1503. In particular, the results of calculations encompass what would be radiated
regardless of the earth station transmitter power resource allocation and traffic/beam switching strategy are
used at different periods of a NGSO FSS system life. The e.i.r.p. masks shall also be in an electronic form
that can be accessed by the computer program contained in paragraph (a)(2)(iii) of this section.

(i) Identify and describe in detail the assumptions and conditions used in generating the maximum
earth station e.i.r.p. mask.

(i) Provide a computer program for the single-entry ERR@lidation computation, including both
the source code and the executable file. This computer program shall be developed in accordance with the
specification stipulated in ITU-R Recommendation BO.1503.

(iv) Identify and describe in detail the necessary input parameters for the execution of the computer
program identified in paragraph (a)(2)(iii) of this section.

(v) Provide the result of the execution of the computer program described in paragraph (a)(2)(iii) of
this section by using only the input parameters contained in paragraphs (a)(2)(i) and (a)(2)(iv) of this
section. The result must contain an ERFOr every longitudinal location on the geostationary satellite
orbit at every two-degree spacing that is visible to the U.S. for domestic service and every three-degree
longitudinal location in the geostationary satellite orbit for service outside of the U.S.

(b) Ninety days prior to the initiation of service to the public, the NGSO FSS system licensee shall
submit a comprehensive technical showing for the non-geostationary satellite orbit fixed-satellite service
(NGSO FSS) system in the bands 10.7 GHz to 14.5 GHz. The technical information shall demonstrate
that the NGSO FSS system is expected not to operate in excess of the additional operationah EPFD
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limits and the operational EPkdan limits as specified in §25.208 (f), (g) and notes 2 and 3 to the table in
paragraph (i). If the technical demonstration exceeds the additional operational.&MFRs or the
operational EPFRw limits at any test points with the U.S. for domestic service and at any test points out
side of the U.S. for international service, the NGSO FSS system licensee shall not initiate service to the
public until the deficiency has been rectified by reducing satellite transmission power or other adjustments.
This must be substantiated by subsequent technical showings. The technical showings consist of the
following:

(1) Single-entry additional operational equivalent power flux-density, in the space-to-Earth direction,
(additional operational EPFE) limits:

(i) Provide a set of anticipated operational power flux-density (pfd) masks, on the surface of the Earth,
for each space station in the NGSO FSS system. The anticipated operational power flux-density masks
could be generated by using the method specified in ITU-R Recommendatib®0B0.In particular, the
anticipated operational pfd mask shall take into account the expected maximum traffic loading distributions
and geographic specific scheduling of the actual measured space station antenna patterns (see §25.210(k)).
The anticipated operational power flux-density masks shall also be in an electronic form that can be
accessed by the computer program contained in paragraph (b)(1)(iii) of this section.

(i) Identify and describe in detail the assumptions and conditions used in generating the anticipated
operational power flux-density masks.

(i) Provide a computer program for the single-entry additional operational &RRERrification
computation, including both the source code and the executable file. This computer program could be
developed by using the method specified in ITU-R RecommendatiatbBa.

(iv) Identify and describe in detail the necessary input parameters for the execution of the additional
operational EPFEw, verification computer program identified in paragraph (b)(1)(iii) of this section.

(v) Provide the result, the cumulative probability distribution function of EPFD, of the execution of
the verification computer program described in paragraph (b)(2)(iii) of this section by using only the input
parameters contained in paragraphs (b)(1)(i) and (b)(1)(iv) of this section. The result must contains the
worst three (3) test points in the U.S. for domestic service and the worst three (3) test points in each
continent, excluding Antarctica, out side of the U.S. for international service plus as many points as the
number of service areas; i.e., foot-prints. The center of each beam service area should be the test point
coordinate.

(2) Operational equivalent power flux-density, space-to-Earth direction, (operationao&{P Fiits.

Using the information contained in (b)(1) of this section plus the measured space station antenna patterns,
provide the result of the execution of the computer simulation for the anticipated in-line operational
EPFDQown levels for the 3.0, 4.5, 6.2 and 10 m GSO FSS receiving earth station antennas having an
efficiency of 65%. The result must contain the worst three (3) test points in the U.S. for domestic service
and the worst three (3) test points per continent, exclude Antarctica, out side of the U.S. for international
service plus as many points as the number of service areas; i.e., foot-prints. The center of each beam
service area should be the test point coordinate. In addition, also using the information contained in (b)(1)
of this section plus the measured space station antenna patterns, provide the result of the execution of the
computer simulation for the anticipated in-line operational ERfRDevels for the 180 cm GSO BSS
receiving earth station antennas in Hawaii, and for 240 cm GSO BSS receiving earth station antennas in
Alaska, assuming an efficiency of 65%. The result must contain the worst test point in Alaska and
Hawaii, plus as many points as the number of service areas; i.e., foot-prints in these areas, using the center
of each beam service area should be the test point coordinate.

(c) The NGSO FSS system licensee shall, on June 30 of each year, file a report with the International
Bureau and the Commission’s Columbia Operations Center in Columbia, Maryland, certifying the status of
the additional operational EP&dh levels into the 3 m and 10 m GSO FSS receiving earth station
antennas, the operational EREG4a levels into the 3 m, 4.5 m, 6.2 m and 10 m GSO FSS receiving earth
station antennas and the operational E&8fDevels into the 180 cm GSO BSS receiving earth station
antennas in Hawaii and 240 GSO BSS receiving earth station antennas Alaska.
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(d) The Commission may request at any time additional information from the NGSO FSS system
applicant or licensee concerning the EPFD levels and the related technical showings.

() A NGSO FSS system licensee operating a system in compliance with the limits specified in
§25.208 (d), (f), (9), (h), (i) and (j) shall be considered as havingelits obligations under ITU Radio
Regulations provision S22.2 with respect to any GSO network. However, such NGSO FSS system shall
not claim protection from GSO FSS and BSS networks operating in accordance with Part 25 or Part 100,
respectively, and the ITU Radio Regulations.

() Coordination will be required between NGFH3S systems and GSO FSS earth stations in the
frequency band 10.7-12.75 GHz when all of the following threshold conditions are met:

(i) bandwidth overlap; and

(i) the satellite network using the GSO has specific receive earth stations which meet all of the
following conditions: earth station antenna maximum isotropic gain greater than or equal to 64 dBi; G/T of
44 dB/K or higher; and emission bandwidth of 250 MHz; and the ERF@diated by the satellite system
using the NGSO into the GSO specific receive earth station, either within the U.S. for domestic service or
any points outside the U.S. for international service, exceeds -174.5 dB(¥0/{Hz)) for any percentage
of time for NGSO systems with all satellites only operating at or b&b@0 km altitude, or —202
dB(W/(nf/40 kHz)) for any percentage of the time for NGSO systems with any satellites operating above
2500 km altitude

7. Section 25.201 is amended by adding the following definitions:

8§ 25.201 Definitions.

* k k k%

Equivalent power flux-density. The equivalent power flux-density (EPFD) is the sum of the power
flux-densities produced at a geostationary satellite orbit (GSO) receive earth or space station on the
Earth's surface or in the geostationary satellite orbit, as appropriate, by all the transmit stations within a
non-geostationary satellite orbit fixed-satellite service (NG=3) system, taking into account the off-
axis discrimination of a reference receiving antenna assumed to be pointing in its nominal direction. The
equivalent power flux-density, in dB(Wfjrin the reference bandwidth, is calculated using the following
formula:

Na Ao |
EPFD=10-logyg| > 1010, G (9'2). Cr (61)
i—1 4.nd; Gr,max
where:

Na is the number of transmit stations in the non-geostationary satellite orbit system that are visible
from the GSO receive station considered on the Earth's surface or in the geostationary satellite
orbit, as appropriate;

[ is the index of the transmit station considered in the non-geostationary satellite orbit system;

P; is the RF power at the input of the antenna of the transmit station, considered in the non-
geostationary satellite orbit system in dBW in the reference bandwidth;

2i is the off-axis angle between the boresight of the transmit station consideredan-the

geostationary satellite orbit system and the direction of the GSO receive station;
Gi(2i) is the transmit antenna gain (as a ratio) of the station considered in the non-geostationary
satellite orbit system in the direction of the GSO receive station;

d is the distance in meters between the transmit station considered in the non-geostationary
satellite orbit system and the GSO receive station;
Ni is the off-axis angle between the boresight of the antenna of the GSO receive station and the

direction of the ith transmit station considered in the non-geostationary satellite orbit system;
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Gi(Ni) is the receive antenna gain (as a ratio) of the GSO receive station in the direction of the ith
transmit station considered in the non-geostationary satellite orbit system;
Grmac IS the maximum gain (as a ratio) of the antenna of the GSO receive station;

* k k k%

Gateway earth station. A gateway earth station is an earth station complex consisting of multiple
interconnecting earth station antennaporting the communication routing and switching functions of a
non-geostationary satellite orbit fixed-satellite service (NG=S3) system as a whole. A gateway earth
station in the NGSO FSS: (1) does not originate or terminate radiocommunication traffic, but
interconnects multiple non-collocated user earth stations operating in frequency bands other than designated
gateway bands, through a satellite with other primary terrestrial networks, such @glibeswitched
telephone network (PSTN) and/or Internet networks; (2) is prohibited from connecting directly with a
private communication network3) may also be used for telemetry, tracking, and command transmissions
for the same NGSO FSS system; (4) may include multiple antennas, each required to meet the antenna
performance standard in Section 25.209(h), located within an area of ond $®itude by one second
longitude; and (5) is considered as a separate gateway earth station complex if it is out side of the area of
one second latitude by one second longitude of (4) above, for the purposes of coordination with terrestrial
services.

* k k k%

8. Section 25.202(a)(1) is revised to read as follows:
§ 25.202 Frequencies, frequency tolerance and emission limitations.

(a)(1) Frequency band. The following frequencies are available for use by the fixed-satellite service. Precise
frequencies and bandwidths of emission shall be assigned on a case-by-case basis.

Space-to-Earth (GHz) Earth-to-space (GHz)
3.7-4.2 5.925-6.425
10.7-10.95 % 12.75-13.15"
10.95-11.2%% 13.2125-13.25"
11.2-11.4%"% 13.75-14 "
11.45-11.7*% 14-14.2
11.7-12.3 14.2-14.5
12.2-12.7° 17.3-17.8
18.3-18.58 '° 27.5-29.5
18.58-18.8§ 10 29.5-30
18.8-19.3 %° 48.2-50.2
19.3-19.7'%°

19.7-20.2°

37.6-38.6

40-41

' This band is shared coequally with terrestrial radiocommunication services.

2 Use of this band by geostationary satellite orbit satellite systems in the fixed-satellite service is limited to
international systems; i.e., other than domestic systems.

®Fixed-satellite transponders may be used additionally for transmissions in the broadcasting-satellite service.
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*This band is shared on an equal basis with the Government radiolocation service and grandfathered space stations
in the Tracking and Data Relay Satellite System.

® In this band, stations in the radionavigation service shall operate on a secondary basis to the fixed-satellite
service.

®The band 18.58-18.8 GHz is shared co-equally with existing terrestrial radiocommunication systems until June 8,
2010.

"The band 18.8-19.3 GHz is shared co-equally with terrestrial radiocommunication services, until June 8, 2010.
After this date, the sub-band 19.26-19.3 GHz is shared co-equally with existing terrestrial radiocommunication
systems.

8 The use of the band 19.3-19.7 GHz by the fixed-satellite service (space-to-Earth) is limited to feeder links for the
mobile-satellite service.

° The use of the band 17.3-17.8 GHz by the fixed-satellite service (Earth-to-space) is limited to feeder links for
broadcasting-satellite service, and the sub-band 17.7-17.8 GHz is shared co-equally with terrestrial fixed services.
This band is shared co-equally with the Federal Government fixed-satellite service.

" The band 18.6-18.8 GHz is shared co-equally with the non-Federal Government and Federal Government Earth
exploration-satellite (passive) and space research (passive) services.

12Use of this band by non-geostationary satellite orbit systems in the fixed-satellite service is limited to gateway
earth station operations.

13Use of this band by the fixed-satellite service is limited to non-geostationary satellite orbit systems.

* k k k%

9. Section 25.203 is amended by revising paragraphs (b), (c), and (d) to read as follows:

§ 25.203 Choice of sites and frequencies.

* k x %

(b) An applicant for an earth station authorization in a frequency band shared with equal rights with
terrestrial microwave services shall compute the great circle coordination distance contour(s) for the
proposed station in accordance with the procedures set forth in 8 25.251. The applicant shall submit with
the application a map or maps drawn to appropriate scale and in a form suitable for reproduction indicating
the location of the proposed station and these contours. These maps, together with the pertinent data on
which the computation of these contours is based, including all relevant transmitting and/or receiving
parameters of the proposed station that is necessary in assessing the likelihood of interference, an
appropriately scaled plot of the elevation of the local horizon as a function of azimuth, and the electrical
characteristics of the earth station antenna(s), shall be submitted by the applicant in a single exhibit to the
application. The coordination distance contour plot(s), horizon elevation plot, and antenna horizon gain
plot(s) required by this section may also be submitted in tabular numerical format at 5° azimuthal
increments instead of graphical format. At a minimum, this exhibit shall include the information listed in
paragraph (c)(2) of this section. An earth station applicant shall also include in the application relevant
technical details (both theoretical calculations and/or actual measurements) of any special techniques, such
as the use of artificial site shielding, or operating procedures or restrictions at the proposed earth station
which are to be employed to reduce the likelihood of interference, or of any particular characteristics of the
earth station site which could have an effect on the calculation of the coordination distance.

(c) Prior to the filing of its application, an earth station applicant shall coordinate the proposed
frequency usage with existing terrestrial users and with applicants for terrestrial station authorizations with
previously filed applications in accordance with the following procedure:

(1) An applicant for an earth station authorization shall perform an interference analysis in accordance
with the procedures set forth in § 25.251 for each terrestrial station, for which a license or construction
permit has been granted or for which an application has been accepted for filing, which is or is to be
operated in a shared frequency band to be used by the proposed earth station and which is located within
the great circle coordination distance contour(s) of the proposed earth station.
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(2) The earth station applicant shall provide each such terrestrial station licensee, permittee, and prior
filed applicant with the technical details of the proposed earth station and the relevant interference analyses
that were made. At a minimum, the earth station applicant shall provide the terrestrial user with the
following technical information:

() The geographical coordinates of the proposed earth station antenna(s),

(i) Proposed operating frequency band(s) and emission(s),

(i) Antenna center height above ground and ground elevation above mean sea level,

(iv) Antenna gain pattern(s) in the plane of the main beam,

(v) Longitude range of geostationary satellite orbit (GSO) satellites at which antenna may be pointed,
for proposed earth station antenna(s) accessing GSO satellites,

(vi) Horizon elevation plot,

(vii) Antenna horizon gain plot(s) determined in accordance with § 25.251 ftiteséimgitude range
specified in paragraph (c)(2)(v) of this section, taking into account the provisions of § 25.251 for earth
stations operating with non-geostationary satellites.

(viii) Minimum elevation angle,

(ix) Maximum equivalent isotropically radiated power (e.i.r.p.) density in the main beam in any 4 kHz
band, (dBW/4 kHz) for frequency bands below 15 GHz or in any 1 MHz band (dBW/MHz) for frequency
band above 15 GHz,

(x) Maximum available RF transmit power density in any 1 MHz band and in any 4 kHz band at the
input terminals of the antenna(s),

(xi) Maximum permissible RF interference power level as determined in accordance with 8 25.251 for
all applicable percentages of time, and

(xii) A plot of great circle coordination distance contour(s) and rain scatter coordination distance
contour(s) as determined by § 25.251.

(3) The coordination procedures specified in 88 101.103 and 25.251 of this chapter shall be applicable
except that the information to be provided shall be that set forth in paragraph (c)(2) of this section, and that
the 30-day period allowed for response to a request for coordination may be increased to a maximum of 45
days by mutual consent of the parties.

(4) Where technical problems are resolved by an agreement or operating arrangement between the
parties that would require special procedures be taken to reduce the likelihood of harmful interference (such
as the use of artificial site shielding) or would result in lessened quality or capacity of either system, the
details thereof shall be contained in the application.

(5) The Commission may, in the course of examining any application, require the submission of
additional showings, complete with pertinent data and calculations in accordance with § 25.251, showing
that harmful interference is not likely to result from the proposed operation.

(d) An applicant for an earth station authorization shall also ascertain whether the great circle
coordination distance contours and rain scatter coordination distance contours, computed for those values
of parameters indicated in §25.251 (Appendix S7 of the ITU RR) for international coordination, cross the
boundaries of another Administration. In this case, the applicant shall furnish the Commission copies of
these contours on maps drawn to appropriate scale for use by the Commission in effecting coordination of
the proposed earth station with the Administration(s) affected.

* kk k%
10. Section 25.204(is amended to read as follows:

8§ 25.204 Power limits.

* k k k%
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(M In the band 13.75-14 GHz, an earth station in the fixed-satellite service shall have a minimum
antenna diameter of 4.5 m and the e.i.r.p. of any emission should be at least 68 dBW and should not exceed
85 dBW. The e.i.r.p. density of emissions from any earth station in the FSS operating with a space station
in geostationary-satellite orbit shall not exceed 71 dBW in any 6 MHz band from 13.77 to 13.78 GHz.
The e.i.r.p. density of emissions from any earth station in the FSS operating with a space statien in
geostationary-satellite orbit shall not exceed 51 dBW in any 6 MHz band from 13.77 to 13.78 GHz.
Automatic power control may be used to increase the e.i.r.p. density in the 6 MHz band in this frequency
range to compensate for rain attenuation, to the extent that the power flux-density at the FSS space station
does not exceed the value resulting from use by an earth station of an e.i.r.p. of 71 dBW or 51 dBW, as
appropriate, in the 6 MHz band in clear-sky conditions.

11. Section 25.208 is amended by revising paragraph (b) and adding new paragraphs (d), (e), (f), (g), (h),
(), and (j) to read as follows:

§ 25.208 Power flux density limits.

* k k k%

(b) Inthe bands 10.95-11.2 and 11.45-11.7 GHz for GSO FSS space stations and 10.7-11.7 GHz for
NGSO FSS space stations, the power flux-density at the Earth's surface produced by emissions from a
space station for all conditions and for all methods of modulation shall not exceed the lower of the
following values:

(1) -150 dB(W/M) in any 4 kHz band for angles of arrival between 0 and 5 degrees above the
horizontal plane; -150+5¢5)/2dB(W/nf) in any 4 kHz band for angles of arriva) (in degrees) between 5
and 25 degrees above the horizontal plane; and -140 dB(Wrany 4 kHz band for angles of arrival
between 25 and 90 degrees above the horizontal plane; or

(2) -126 dB(W/rf) in any 1 MHz band for angles of arrival between 0 and 5 degrees above the
horizontal plane; -126+5¢5)/2 dB(W/nf) in any 1 MHz band for angles of arriva) (in degrees) between
5 and 25 degrees above the horizontal plane; and -116 dB(W/emy 1 MHz band for angles of arrival
between 25 and 90 degrees above the horizontal plane.

Note to paragraph (b): These limits relate to the power flux density, which would be obtained under
assumed free-space propagation conditions.

* k k k%

(d) In the frequency bands 10.7-11.7 GHz and 11.7-12.2 GHz, the single-entry equivalent power-flux
density, in the space-to-Earth direction, (ER&E, at any point on the Earth's surface, produced by
emissions from all co-frequency space stations of a single non-geostationary-satellite orbit (NGSO) system
operating in the fixed-satellite servideSS) shall not exceed the following limits for the given percentages
of time. Use both of the following tables to meet the requirements in the previous sentence:

147



Federal Communications Commission

FCC 00-418

Table 1D: Single-Entry EPE]),, limits for protection of 0.6, 1.2, 3 and 10 meter GSO FSS earth station

antennas
Frequency band Single-entry | Percentage of time during Reference | Reference antenna
(GHz) for EPFDiown which EPFRown level may bandwidth | diameter and
International dB(W/nT) not be exceeded (kHz) reference radiation
Allocations patterii
-175.4 0
=174 90
-170.8 99 60 cm
_165.3 9973 40 Recommendation
~160.4 99.991 ITUR S.1428
-160 99.997
-160 100
-181.9 0
-178.4 99.5
-173.4 99.74 1.2m
_173 99 857 40 Recommendation
-164 99.954 ITU-R S.1428
-161.6 .
Regions; _160.8 99.997
11.7-12.2 in -160.5 99.997
Region 2: -160 99.9993
' -160 100
12.2-12.5in -190.45 0
Region 3; and —189.45 90 40
_ ~187.45 99.5 3m
12.5-12.75in -182.4 99.7 Recommendation
Regions 1 and 3 _182 99.855 ITU-R S.1428
-168 99.971
-164 99.988
-162 99.995
-160 99.999
-160 100
-195.45 0
-195.45 99 10 m
—190 99.65 40 Recommendation
—gg : gg-gé ITU-R S.1428
-160 99.998
-160 100

! In addition to the limits shown in this table, the single-entry EREBhown in the following table in this
paragraph apply to all antenna sizes greater than 60 cm in the frequency bands listed in this table.

2 For each reference antenna diameter, the limit consists of the complete curve on a plot which is linear in
decibels for the EPFD levels and logarithmic for tilee percentages, with straight lines joining the data points.
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% The earth station antenna reference radiation patterns are to be used only for the calculation of interference
from NGSO FSS systems into GSO FSS systems.

Table 2D: Single-entry EPE], limits radiated by non-GSBSS systems at certain latitudes

100% of the time EPFun dB(W/(nf/40 kHz))

Latitude (North or South in degrees)

-160

0 < |Latitudek 57.5

-160 + 3.4(57.5 - |Latitude|)/4

57.5 < |Latitudek 63.75

-165.3

63.75< |Latitude|

Note to paragraph d: These limits relate to the equivalent power flux density, which would be obtained
under free-space propagation conditions, for all conditions and for all methods of modulation.

(e) In the frequency bands 10.7-11.7 GHz and 11.7-12.2 GHz, the aggregate equivalent power-flux
density, in the space-to-Earth direction, (ER&E at any point on the Earth's surface, produced by
emissions from all co-frequency space stations of all non-geostationary-satellite orbit systems operating in
the fixed-satellite servicd-GS) shall not exceed the following limits for the given percentages of time. Use
both of the following tables to meet the requirements in the previous sentence:

Table 1E: Aggregate EPER, limits for protection of 0.6, 1.2, 3, and 10 meB80O FSS earthtation

antennas
Frequency band (GHz) For Aggregate Percentage of time | Reference | Reference antenna
International Allocations EPFDyo during which bandwidth | diameter, and reference
dB(W/#) EPFD... may not be| (kHz) radiation pattern
exceeded
=170 0
-168.6 90 40 60 cm
~165.3 29 Recommendation
-160.4 99.97
_160 09.99 ITU-R S.1428
-160 100
-176.5 0
-173 99.5
—164 29.84 0 Recorrlfr?\enrldation
-161.6 99.945
_1614 09.97 ITU-R S.1428
3 ; e -160.8 99.99
10.7-11.7 in all Regions; _1605 99 99
11.7-12.2 in Region 2; -160 99.9975
12.2-12.5 in Region 3; and —160 100
12.5-12.75 in Regions 1 and 3_185 0
-184 90
40 3m
-182 99.5 .
_168 99.9 Recommendation
_164 09.96 ITU-R S.1428
-162 99.982
-160 99.997
-160 100
-190 0
-190 99
~166 29.99 0 Recorr%r?ugdation
-160 99.998
_160 100 ITU-R S.1428
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In addition to the limits shown in this table, the aggregate GRFDmits shown in the following table in
this paragraph apply to all antenna sizes greater than 60 cm in the frequency bands shown in this table.
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2 The earth station antenna reference patterns are to be used only for the calculation of interference from
NGSO FSS systems into GSO FSS systems.

Table 2E: Aggregate EPRéa limits radiated by non-GSO FSS systems at certain latitudes

100% of the time EPFown Latitude (North or South in degrees)
dB(W/(nf/40 kHz))
-160 0 < |Latitudek 57.5
-160 + 3.4(57.5 - |Latitude|)/4 57.5 < |Latitudef 63.75
-165.3 63.75< |Latitude|

Note to paragraph e: These limits relate to the equivalent power flux density, which would be obtained
under free-space propagation conditions, for all conditions and for all methods of modulation.

(f) In the frequency bands 10.7-11.7 GHz and 11.7-12.2 GHz, the additional operational equivalent
power-flux density, in the space-to-Earth direction, (additional operational &RF&t any point on the
Earth's surface, produced by actual operational emissions from all co-frequency space stations of a non-
geostationary-satellite orbit (NGSO) system operating in the fixed-satellite sdf&8¢ ghall not exceed
the following operational limits for the given percentages of time:

Additional operational limits on the EPEJ), radiated by norGSO FSS systems into 3 m and
10 m GSO FSS eartliagion antennas

EPFDyown dB(W/(m?/40 kHz)) Percentage of time during whighReceive GSO earthation
EPFDQwwmay not be exceeded antenna diameter (m)
-182 99.9
=179 99.94
-176 99.97
-171 99.98
-168 99.984 3
-165 99.993
-163 99.999
-161.25 99.99975
-161.25 100
-185 99.97
-183 99.98
=179 99.99
=175 99.996
-171 99.998 10
-168 99.999
-166 99.9998
-166 100

Note to paragraph f: These limits relate to the equivalent power flux density, which is obtained under
free-space propagation conditions, for all conditions and for all methods of modulation.
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(9) In the frequency bands 10.7-11.7 GHz and 11.7-12.2 GHz, the operational equivalent power-flux
density, in the space-to-Earth direction, (operational ERRDat any point on the Earth's surface,
produced by actual operational emissions from the in-line co-frequency space station of a non-
geostationary-satellite orbit (NGSO) system operating in the fixed-satellite sdf&8¢ ghall not exceed
the following operational limits for 100% of the time:

Operational limits to the EPRB\, radiated by nor6SO FSS systems in tain frequency bands

Frequency band (GHz) | EPFDyoun Percentage of Reference | Receive GSO | Orpital
for International dB(W/nv) time during bandwidth | €arth station | jnclination of
Allocations which EPFQown | (kH2) antenna GSO sattite

may not be diametef (M) | (degrees)

exceeded
Prior to 31 December | —163 3
2005: -166 100 40 6 <25
10.7-11.7 in all Regions| —167.5 9
11.7-12.2 in Region 2; | ~1699 > 18
12.2-12.5 in Region 3; | ~160 3
and -163 100 40 6 >2.5and
12.5-12.75 in Regions 1| ~164-° 9 <45
and 3 -166.5 >18
From 31 December -161.25 3
2005: -164 100 40 6 <25
10.7-11.7 in all Regions| —165.5 9
11.7-12.2 in Region 2; | 187 > 18
12.2-12.5 in Region 3; | ~198.25 3 25 and
and -161 100 40 6 '4 :

_ <4.

12.5-12.75 in Regions 1| ~+62-° 9
and 3 -164.5 >18

! The operational limits on the EPf radiated by nortGSO FSS systems ah be the values given in note 1
to the table in paragraph (d) or this table, whichever are the more stringent.

% For antenna diameters between the values given in this table, the limits are given by linear interpolation
using a linear scale for EPEJ. in decibels and a logarithmic scale for antenna diameter in meters.

Note to paragraph g: These limits relate to the operational